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U. S. submarine “‘ H-3”’ aground at Samoa Beach, Cal., showing how far 
she was imbedded in the sand 


The House-Mover’s Methods Applied to a 


Stranded Submarine 


N December 4th, 1916, the United States submarine 
“Samoa” went ashore on Samoa Beach, near 
Heavy fog was assigned as the cause 
The severe winter weather caused her 
to sink deeply into the soft yielding sand, and within 
a very short time she was so firmly imbedded as to 


Eureka, Cal. 
of the mishap. 


make the work of salvage an engineering 
undertaking of distinct interest. 

The wreckers moved to the attack in 
March, 1917. A glance at the map will 
show that the sand spit on which Samoa 
lies is backed up by Humboldt Bay, 
which extends north and south from its 
inlet much as does the larger and more 
celebrated harbor of San Francisco. The 
option was therefore presented of mov- 
ing the submersible back into the water 
over the path which she had traversed 
in coming ashore, or of hauling her east- 
ward, up and across the spit to the bay. 
And since the sand bar is of no tremend- 
ous width here, while the waters of the 
bay are comparatively calm, it was de- 
cided that the overland haul and the 
easy launching to which it would lead 
were to be preferred over the rather 
delicate business of shoving the “H-3” 
overboard through the surf and into the 
open ocean. 

The first step was to free her from the 
sand. Wehavebutrecently shown in these 
columns how, in the case of a full grown 
steamship stranded on the open shore of 
Guatemala, a similar task was accom- 
plished by dredging. Inthatinstance, how- 
ever, the open water launching was com- 
pulsory; the haul up the beach in search 
of calmer water would have been ter- 
minated only by the Atlantic Ocean, 
250 miles away over the backbone of 
Gentral America. Now as a preliminary 
to shoving a sand-bound ship directly 
out to sea, dredging is whoily logical, 
since the amount of digging to be done 
decreases with every inch of forward prog- 
ress. But dredging a ship-way up the 
beach would be digging the Panama 
Canal in miniature, and the salvage 
value of a single submarine would hardly 
support the expense. 

Perhaps the most obvious alternative 
would be to dig the sand out from around 
the ship until she lay free in a big depres- 
sion in the beach. Digging in sand, how- 


ever, is alosing game; one is altogether too apt to wake 
up some fine morning and find that the sand, perhaps 
aided by a gentle breeze and perhaps of its own unaided 
weight, has moved back into the hole and undone the 
work of two weeks. So it was decided to apply brute 
force and lift the submarine bodily out of the sand on 
the spot where she lay. 

As an abstract problem in lifting the “H-3’’ presented 


nothing to brag about. 
ances for the weight of such sand as had actually to be 
displaced and for the friction of that which didn’t, the 
task could not compare, in point either of load to be 
lifted or distance to be covered, with that encountered 


on and a place to catch hold of. 

















Showing the arrangement of the cribbing after the “H-3” was free and ready 
for the trip across the beach 

















The “H-3” in her cradle of timbers, en route across the spit of sand to the 
quiet waters of Humboldt Bay 


The cables passed about the hull and the jacks in position under 
the timber framework 


Making the most liberal allow- 


in the raising of the center span for the Quebec Bridge. 
But before one can lift one must have a place to stand 


A soft, shifting beach 
does not present much of a foundation 
for a big heave, nor is it easy to grip 
firmly a half buried object of generally 
smooth contour. 

But these difficulties were overcome 
in short order. 
for the lifting was obtained by driving 
piles on each side of the hull. A good 
grip on the ship was then got by driving 
a number of small tunnels through the 
sand and around under the bull, using 


The proper foundation 


sheathing to restrain the sand where 
necessary. Through these, stout steel 
cables were passed under the vessel, much 
as though she were to be raised in 
water. Upon the piling a huge frame- 
work was built up in units of four, and 
the cables made fast to the topmost mem- 
Then, instead of the derricks or 
winches which might have been expected, 


bers. 


jacks were applied under these timbers 
and the whole outfit, framework and 
submarine underslung from it, was grad- 
ually and inexorably driven upward by 
the push from below, until the ship’s 
hull swung clear of the sand. 

The rest of the work of salvage was 
following practically the well 
recognized principles of house moving. 
A cribbing was constructed under the 


easy, 


raised vessel, and on it she was slowly 
but none the less surely dragged up to 
the crown of the sandbar and down the 
other side to the edge of Humboldt Bay. 
So smoothly did this moving progress 
that in a single day at the height of the 
work an advance of 1060 feet was re- 
corded. arrived at the Bay, 
launching ways were speedily laid down, 
and on April 20th the ‘““H-3” ended her 
overland tour by dipping her nose once 
more in the briny. 
notable feature of the work was that it 
was undertaken, from start to finish, by a 
local contractor of Eureka, a concern 


Once 


Perhaps the most 


with no worldwide connections to draw 
upon for elaborate equipment, engineer- 
ing knowledge, or skilled labor. 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
As a weekly journal, it is in a posi- 
before they 


news of the day. 
tion to announce interesting developments 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by photographs. 


German Efficiency and the Soul 


N the olden days, somebody once asked, ‘ What 
shall it profit a man, if he gain the whole world 
and lose his own soul?’’ and Prussia, in these later 
days, has answered—soldier, philosopher and economist 
alike—that it would profit immeasurably; that the loss 
of the soul was but a small price to pay for the winning 
of the whole world, and the setting up of a State which, in 
power, wealth and prestige, should overtopeven the Roman 
Empire itself in the most august days of the Caesars. 

Just when it was that Prussia reached the conviction 
that the soul was a stumbling block in the way of material 
and military success, it would be hard to say. Those of 
us who have read the Confessions of Frederick the Great, 
will feel that as early as the middle of the eighteenth 
century the father of modern Prussianism had ‘“‘lost his 
own soul,”’ having cast it out as being antagonistic to the 
principles of the infamous Machiavelli, of whom he was 
an avowed and delighted pupil. 

Perhaps it will be as well, before we go any further, to 
define our terms. The soul of which we speak is the soul 
as recognized by the greatest moral teacher of all time, 
whom we have quoted above. And when he asked his 
question, nineteen hundred years ago, the world knew 
perfectly well what he meant by the soul; for the term 
had conveyed a clear idea to men’s minds from the very 
dawn of civilization. It means the same thing through- 
out the civilized world today, except in those portions of 
it upon which has fallen the dark eclipse of so-called 
Prussian Kultur. 

The Prussian, of course, would indignantly deny that 
he had lost his soul. Judging from the Kaiser’s boister- 
ous announcement of his copartnership with the Al- 
mighty, he believes, doubtless, that in discarding the 
soul of Christianity he has found the super-soul of 
Kultur, the soul of the superman. Be that as it may, 
it is certain that the deceit, dishonor and trickery which, 
as our State Department has shown, marked everywhere 
the course of Prussian diplomacy before the war, and 
the murder, rapine, piracy and unprintable abominations 
which the Prussian Army has perpetrated during the war, 
prove that Prussia, from Emperor down to enlisted 
man, has cast out of herself that very soul, which has 
banded together practically all the civilization of the 
earth to break down and blot out, once and for all, a 
military philosophy, which, reduced to the language of 
everyday life, stands for mere burglary and brigandage. 

In material things, at least, the Prussian is nothing if 
he is not logical; and when he set out to conquer the 
world by military methods he determined to apply 
to the problem the acid test of material efficiency. He 
passed in review the whole range of mundane life, all that 
goes to make up the sum total of human activity. 
Everything that would conduce to the winning of world 
domination he retained. Everything that would not 
he cast out. During this process of selection, he came 
to consider the soul, with its attributes of honor, mercy, 
humanity, fidelity, chivalry, charity and moral rectitude. 
And he found that, so far from contributing to the 
highest military success, the soul of Christianity and 
civilization, with its obligations to magnanimity, generos- 
ity and good faith, was utterly incompatible with that 
cold, remorseless, material and military efficiency, by 
the development and exercise of which, he hoped at 
once to Prussianise and possess the world. 

And so, with deliberation and with clear-eyed knowl- 
edge of what he was doing, he put aside the soul as likely 
to prove not only unserviceable, but utterly destructive 
both of his unholy philosophy and the barbaric dream 
which it cloaked but did not entirely conceal. 

Now, in our modern civilization, when a man deliber- 
ately casts out his soul, we class that man as a criminal. 
It matters not what particular form of outlawry he 
adopts; whether he become safecracker, house burglar, 
horse thief or counterfeiter—he is a criminal by choice 


and by profession. Nor does the possession of extraor- 
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dinary mentality, of rare versatility, of many accom- 
plishments in the arts and sciences, or of the social graces, 
serve to do anything more than make heavier his ac- 
countability and increase the detestation of his crime. 

By the degree to which Germany has been fruitful 
in art, science, industry and social uplift, by so much 
the more was the murder of her own soul a foul deed, 
first against herself and then, as the present frightful 
catastrophe has shown, against the whole of humanity. 

Therefore, when we read ofa Bernstorff using the privi- 
leges of his high and honorable office as a channel for 
treacherous intrigue—of a Hollweg announcing, without 
a tremor of shame, that Prussia had torn up a treaty 
and invaded a small and friendly state because it suited 
her convenience to do so—of a Von Kluck standing silent 
and acquiescent while his soldiery fell upon the helpless 
peasants with rape, robbery and the torch—of a Tirpitz 
besmirching the chivalric traditions of the sea by the 
deliberate drowning of unarmed and unoffending men, 
women and children—of the deliberate violation of that 
sacred symbol, the Red Cross—of a Kaiser standing in 
the midst of this organized deviltry and calling upon 
God to witness that he ever was, is now, and ever will 
be, the apostle of peace and good will —when we read of 
such doings, let us cease to cry, ‘‘How can these things 
be?” and remember that, when a nation has lost its own 
soul, these are the very things that will inevitably happen. 


The Zeppelin Disaster in France 


UCH of the comment aroused by French success 

in intercepting the returning Zeppelins the 

other day comes wide of the mark. We do 
not wish to deprive our Allies of any credit due them 
for their excellent showing, or to sound a note of undue 
pessimism; but we would point out with emphasis that 
the French achievement was plainly, in large part, a 
happy accident. The French are not such super-men 
with the anti-aircraft gun that they could bring total 
confusion upon a bombing force which had evaded every 
effort of the English to bring down one of their number, 
unless some decisive extraneous factor had intervened. 
That factor was the weather. 

We do not mean to imply here that the weather per se 
holds any terror for the Zeppelin. Indeed, the super- 
dirigible may now be considered practically weather- 
proof. Its vastly increased speed has put at its disposal 
a dynamic lifting or depressing force which in amount 
almost rivals the total lift of the gas. Easily compensat- 
ing the ordinary fluctuations of the gas lift, due to baro- 
metric conditions and changes in temperature, it resists 
far more formidable agencies like rising or descending air 
currents, impact of rain or hail, and even weighting of the 
hull with water or snow. That speeds of over sixty miles 
per hour permit its slow return to shelter against ad- 
verse gales is as obvious as that its increased radius of 
action will make this slowness of return no bar to safety. 

Yet, just as the aviator of today fears only the fog, 
so super-Zeppelins have just fallen prey on the whole- 
sale, not to adverse winds, but to impeded vision. In 
the heavy mist they blundered, in daylime, into an 
enemy’s country bristling with air defenses. It must 
have been a veritable feast to the superbly trained gun- 
ners and airmen of France to be offered so many highly 
vulnerable targets, immense of size and comparatively 
slow in motion, while it was light. The first Zeppelin 
downed repeated in every detail the experience of many 
an airplane which, emerging from clouds, has found 
itself suddenly low over hostile artillery. To a dirigible 
that of course meant even more inevitable annihilation 
than toa plane. Later, the French seemed to have felt 
so certain of their prey that they evidently aimed at 
capturing rather than at destroying. They did not 
again ignite a Zeppelin in the air, and the German com- 
manders, surrounded by swarms of vastly speedier air- 
planes, a single inflammatory bullet from which they knew 
might at any moment doom their craft, had the good 
sense to surrender by landing. The French reaped the 
reward of their humanity by getting possession of at 
least one of the hostile airships intact, before its own 
crew had any chance to burn it; and with this the pos- 
sibilities of the rigid dirigible may be said to have passed 
for good into the hands of the Allies. 

The lessons of the disaster are therefore all the more 
significant. These lessons are familiar ones, but ones 
which the Germans insistently refuse to learn. Once 
more, bent on destruction, they have neglected the in- 
herent possibilities of safeguarding a Zeppelin which 
alone can offset its vulnerability. 

It is curious to see how the Huns have successively 
sacrificed comfort, defense, and finally navigation itself 
—every one of which could be made a peculiar attribute 
of the mammoth dirigible—in the endeavor to cram this 
craft with bombs. Of all airships, the super-dirigible 
alone permits of proper safeguard against fog, because 
it alone has enough lifting power to justify the carrying 
of weighty instruments. Further, it alone can furnish 
comfort and steadiness and space enough to ‘bring delicate 
measurements out of the realm of idle dreams. Given 
this ability to carry instruments and to use them it 
should be possible in the densest fog to ascertain ap- 
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proximate longitudes by comparing a ponderous gyro- 
scopic compass with the declination of a magnetic com- 
pass. It should be equally possible to determine lat- 
itudes by measuring the intensity of the earth’s magnet- 
ism, again with more or less ponderous apparatus. A 
reasonable margin of safety could then always be assured. 

The reports also mention the precarious escape to the 
Mediterranean and to Switzerland of some half-dis- 
abled Zeppelins. This suggests another dirigible pos- 
sibility, ingeniously anticipated by that king of scientific 
fiction, H. G. Wells, who describes, in one of his tales, 
the repairing of punctures, as fast as they occurred, by 
air sailors in light diving suits, stationed inside the gas 
bag. Close analysis reveals no reason why this vision 
could not eventually be realized in a super-Zeppelin, 
and hints at many ways and means, such as the steel 
cable that has already been run through the whole 
series of gas cells, through stuffing boxes in their walls. 
In a similar way, light central shrouds fastened to the 
frames, might be provided inside the gas bag. It will 
be noted that there is no wind inside to interfere with the 
operation of patching, and that the pressure of the gas 
itself will thrust a patch into place the moment it reaches 
a puncture. Even the smallest of bullet holes will show 
plainly from the inside. Nor must it be imagined that 
it would be difficult to get into the gas space; ordinary 
balloons are continuously open below, and like them, 
Zeppelins do not keep the gas under artificial pressure. 


Metamorphoses in North Africa 


OROCCO, situated in the longitude of the 

British Isles, has been described as ‘more 

eastern than the East.’’ Five years ago its 
government was the most absolute form of despotism, 
and its population was exposed to the worst evils of 
oriental misrule. Violence, ignorance and superstition 
effectually prevented the development of the country’s 
resources. In the year 1912 Morocco came under the in- 
fluence of the type of civilization that we call “European.” 
The great powers agreed to let France take upon herself 
the task of establishing order and shedding enlighten- 
ment, and she has fulfilled her mission nobly. 

Morocco is an agricultural country. About 98 per 
cent of her exports consist of the produce of the soil. 
Hence one of the first and most important undertakings 
of the French administrators was to establish a service 
for agricultural investigation and instruction. An 
Agricultural Board was constituted in 1913, and two 
years later this was expanded into the Department of 
Agriculture, Commerce and Colonization, which now 
includes branches for agriculture, stock-breeding, hy- 
draulics and agricultural improvements, colonization, 
education and research, besides a chemical laboratory 
for the analysis of samples. A meteorological service 
has been established, with a central office at Rabat and 
45 stations scattered over the country. The number of 
these stations will soon be much increased, and already 
meteorological statistics are being published for a country 
that was recently a climatological terra incognito. 

Traveling inspectors of agriculture are engaged in 
gathering information and teaching the natives and 
colonists improved methods of husbandry. At Rabat 
(now the principal seat of government) the first experi- 
mental garden was opened in 1914. Similar gardens 
have since been started at Mequinez and Marakesh. 
Two experimental farms are being laid out; one of 1,250 
acres in the suburbs of Fez, and the other of 3,000 acres 
near Mazagan. At Casablanca there is a veterinary 
laboratory for the study of animal diseases. Veterin- 
arians are stationed at several centers and also travel 
about for the purpose of giving instruction and checking 
outbreaks of disease. The government has offered 
premiums for cattle breeding and has introduced picked 
breeding stock into the country. The formation of a 
stud-book and herd-book is under consideration. An 
ostrich farm has been established at Mequinez. A 
forestry department has been in operation since 1913. 
A magnificent forest of cork-oaks at Mamora, which was 
being rapidly destroyed by the natives, has been put 
under regular control. The building of roads has made 
rapid progress, and the automobile has come in. 

What the French are doing in Morocco the Italians 
are doing in Tripoli. An agricultural experiment station 
was opened in 1914 at Sidi el Mesri, in the outskirts of 
the city of Tripoli. This institution besides improving 
the kinds of rural industry that already exist in the 
country is occupied with such special problems as the 
introduction of silkworms and the reclamation of great 
areas made barren by drifting sands. A demonstration 
farm has been started at Sabrata, in the district of 
Agilat, and another is to be opened in Tarhouna. 

Morocco has been a French protectorate and Tripoli 
an Italian possession for five years. In that period both 
countries have made about five centuries of progress. 
They have ceased to belong to the middle ages, even 
though a formidable amount of work remains to be done 
to bring them fully up to the level of the twentieth 
century. Here is a comforting reflection for those who, 
in the light of other cu@rent events, are inclined to be 
pessimistic about western civilization. 
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Aeronautics 


A Wall of Shells to Hinder Airmen.—It is reported 
that the Germans are now resorting to a heavy barrage 
fire in attempting to prevent Allied airmen from coming 
across their lines. This barrage fire is in the form of a 
vertical wail of steel 300 yards high. The Germans also 
form smoke clouds to interfere with the work of the 
observation aeroplanes. 


Kite-Balloon Destruction His Specialty.—Ser- 
geant Boyeau of the French army is now the ‘Sausage 
Specialist,”” devoting. most of his attention to German 
kite balloons. He attacks enemy gas bags on a plan 
which he worked out for himself, and has so far de- 
stroyed five of them. On the occasion of one of his 
successful attacks Boyeau was obliged to land in the 
enemy’s lines, owing to engine trouble. He made the 
necessary repairs under the fire of the German anti- 
aircraft guns, and then, flying at a height of not more 
than 400 feet, succeeded in getting back to his own lines. 
For this enterprise he received the Medaille Militaire. 
Boyeau spent two years in the trenches before entering 
the flying service of the French army. 


The Loss of Guynemer.—In a statement recently 
made to the Matin of Paris, Major Brocard, commander 
of the ‘“Storks,”’ the squadrilla to which Captain George 
Guynemer belonged, states that the last fight of the 
renowned French aviator occurred some four or five miles 
inside the German lines northeast of Ypres and opposite 
the British lines. It appears that Captain Guynemer, 
in company with Lieutenant Verduraz, was flying at a 
height of 15,000 feet when Guynemer sighted an enemy 
two-seater, which he attacked immediately. Just then 
the lieutenant saw four German monoplanes diving 
down at full speed. He turned to engage them, and 
after they had gone off he returned to the place where 
he had left Guynemer. Lieutenant Verduraz reports 
that he did not find any trace of the famous airman. 
At the present writing Captain Guynemer is officially 
reported as “ missing.” 

Can the Fire Danger Be Eliminated ?—Reviewing 
the general subject of aeroplane construction, a writer 
in The Aeroplane directs attention to the all-important 
question of fire prevention on board aircraft. Many a 
machine which lands out of control, even from ordinary 
engine failure, and slightly injures the crew, catches fire 
and burns them to death through the bursting of the 
petrol tank, he reminds us; whereas, if the petrol could 
all be shot out of the tank in an instant before the machine 
hits the ground, there would be no fire. Even when a 
machine has caught fire in the air, as has happened only 
too frequently, the amount of fire could be reduced very 
considerably if the bulk of the petrol could be released 
into the air below the machine. If it caught fire from 
the existing fire as it fell, it would only blaze like the tail 
of a comet for an instant, and though it might scorch the 
fuselage and tail, it would certainly do less harm than if 
it remained in the tank and burned inside the machine. 


A Non-Stop Flight from Turin to London.—At a 
time when the eyes of the entire aeronautical world 
are directed to the splendid achievements of the Italian 
aircraft constructors, the flight of Captain Marquis 
Giulio Laureati from Turin to London without stop, 
serves as a fitting climax. Leaving the Italian city on 
September 24th, at 8.28, Italian time, Captain Laureati 
landed at Hounslow at 2.50 in the afternoon, having 
completed a journey of 656 miles in 7 hours, 22 minutes 
and 30 seconds. Fora mount he used an§. I. A. byplane, 
and carried a mechanic as passenger and two machine 
guns. The journey, among other things, included 
crossing the Alps by Mount Cenis, at an altitude of 
12,000 feet. During the flight Captain Laureati took 
food from a bottle fastened inside his coat and fitted with 
& rubber tube like an infant’s feeding bottle. It is well 
to add here that this is not the only time that this aviator 
has distinguished himself, for on August 26th, he made 
the journey from Turin to Naples and back, a distance 
of 920 miles, without descending. 

German vs. British Aerial Activities.—In discuss- 
ing the recent activities of the British air forces, Major 
General Frederick B. Maurice, Chief Director of Military 
Operations at the British War Office, made the following 
interesting statement: ‘‘ During September our bombing 
machines made 226 raids, dropping on the Germans 
7,886 bombs, representing 135 tons of explosives. In the 
game period the Germans dropped almost exactly 1,000 
bombs on the British. Now, bombing is only a part of 
our air operations. By far the most important work of 
the airmen is the direction of the artillery. During 
September we made 7,964 “shoots” at enemy batteries 
iunder aerial observations, and silenced them in 1,813 
instances. During the same period the Germans only 

ficceeded in ranging on 743 of our guns. During 
+ eared we engaged and brought down 274 enemy 
jlanes, and this figure errs on the side of conservatism, 
for our headquarters never allows airmen credit for a 
victory unless the fall of an enemy is corroborated from 
éither an observer on the ground or another airman in 
the vicinity.” 
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Science 


A Serum for Gas Gangrene.—The Rockefeller 
Institute for Medical Research has undertaken to supply 
the Allied armies with a serum believed to be an effective 
antitoxin for the gas bacillus producing gangrene. This 
has been developed through the researches of Dr. Carroll 
G. Bull and Miss Ida Pritchett. 


Bacteria in the Arctic Ocean.—dAccording to 
Brandt’s hypothesis the relative abundance of plankton 
in the Arctic Seas as compared with warmer waters 
is due to the absence of dentrifying bacteria in the 
former. However, a report recently published by the 
Russian Ministry of Agriculture on the results of an 
expedition which went from the Murman coast to 
Nova Zembla in 1906 shows that dentrifying bacteria 
were found in considerable abundance in the Arctic 
Ocean; also that low temperatures (0 to 3 deg. C.) do 
not inhibit dentrification. 


Daylight Saving in Hawaii.—The board of super- 
visors of the city and county of Honolulu has appointed 
a committee to make plans for the adoption of the day- 
light-saving scheme in Hawaii. An interesting feature 
of this movement is the fact that in some districts of 
Hawaii the sugar-planters have for years followed the 
practice of setting the clock ahead during the grinding 
season. This summer the plantations generally have 
advanced their clocks, but not according to any uniform 
plan, the advance of time on the various estates ranging 
from 15 minutes to an hour. 


A New Foundation in the Antipodes,—The late 
Mr. Cawthron left £25,000 to the City of Nelson, New 
Zealand, for scientific research. The trustees are the 
bishop of the diocese, the member for the district, the 
mayor, two chairmen of local bodies, and a personal 
friend of the deceased. The site of the proposed Insti- 
tute has been purchased, and the appointment of a 
Director and staff is under consideration. The object of 
the Institute is, primarily, scientific research work for 
the benefit of the province of Nelson and the Dominion of 
New Zealand. The province is mostly concerned with 
fruit, agriculture and minerals. 


Fighting the Gopher Pest in Saskatchewan.— 
After struggling for a long time in an unsystematic way 
with the gopher problem, the province of Saskatchewan 
this year set aside May Ist as “Gopher Day,” and 
enlisted the school children of the provincein a competition 
to see who could destroy the largest number of gophers 
up to the evening of that day. The authorities offered 
36 bronze shields and 36 bronze medals as prizes for 
schools and individual children, respectively. A silver 
shield was offered to the school, and a gold watch to the 
pupil, making the highest records in the whole province. 
The best school record was 7,632 gophers, while the gold 
watch was won by a boy who had 2,092 victims to his 
credit. A total of 514,140 gophers were destroyed, and 
the resulting benefit to the crops is estimated at $200,000. 
A permanent gopher-killing league has now been or- 
ganized among the school children. 


A Useful Parasite of the Fluted Scale.—The con- 
quest of the cottony cushion scale, or fluted scale, in the 
citrus groves of California by the parasitic ladybird 
Vedalia cardinalis is a matter of familiar history but 
the fact that this parasite is effectively aided by others 
is less well known. Messrs. H. S. Smith and H. Com- 
pere have published an account of the dipterous para- 
site Cryptochetum monophlebi, popularly known in 
California as the Lestophonus, which is an important 
adjunct in the control of the cottony cushion scale. Like 
Vedalia, it was introduced from Australia, and has 
become common in many parts of California. It is more 
erratic in its occurrence than Vedalia, but occasionally 
becomes so abundant as to infest more than 90 per cent 
of the scale, and five or six generations are produced 
annually. 


Dermolith and Aphrolith.—These two terms have 
been proposed by Dr. T. A. Jaggar, Jr., director of the 
Hawaiian Volcano Observatory, to replace, respectively, 
the terms aa and pahoehoe, now so widely used in de- 
scribing two kinds of lava commonly found in the 
Hawaiian Islands. They are also applicable to lava 
found elsewhere. Dermolith is defined as embracing 
all those forms of effusive lava which manifest subaeri- 
ally a surface skin or crust, capable of wrinkling or fold- 
ing, as the chief distinguishing character. Dermolithic 
basalts are common not only in Hawaii but also in Samoa, 
Iceland and Réunion. Great fields of dermolith are 
found in the crater of Kilauea. Under aphrolith it is 
proposed to include those effusive lavas or crater bodies 
which tend on solidification to subdivide into complete 
irregular lumpy vesicular units, the crest surfaces of the 
continuous mass having protuberances of similar rugged 
character. Aphrolith is supposed to occupy the bottom 
of the lava lake in the crater of Kilauea. At Soufriére, 
in St. Vincent, and on Bandaisan, in Japan, there are 
aphrolithic blocks of fresh rock quite distinct from the 
angular fragments due to the shattering effects of the 
eruptions. ; 
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Automobile 


Benzole for Fuel.—One of the effects of the war has 
been to stimulate the production of benzoie for use in 
making explosives, a demand that will greatly decrease 
when hostilities cease. It is to be hoped, however, that 
the manufacture already established will not be aban- 
doned, for considerable quantities will be required in the 
dye-making industries, and the balance will form a 
valuable addition to our supplies of fuel for internal 
combustion engines. 


Bullet-Proof Tires.—Experiments made at the 
Northwestern Military and Naval Academy apparently 
show that our best pneumatic automob ile tires are fairly 
immune from injury from rifle bullets, and it would be 
interesting to know how much trouble has been ex- 
perienced from this cause on the European front. It is 
probable, however, that this is the least of the causes of 
trouble, and that punctures resulting from running over 
rough ground, and the debris of battle wrecked viilages 
is far more serious. 


Dashboard Ventilation.—While in many respects 
the front seat of an automobile is the pleasanter of the 
two, the heat to which the feet of those occupying this 
position are subjected to is by no means agreeable. 
Even in winter the region directly behind the hood is 
uncomfortably warm in many cars, while in summer the 
temperature is often almost unbearable. In some cars 
a perfunctory attempt is made at ventilation, but at 
best it is ineffectual, and the distribution of the air 
admitted is very uneven. It would not be a difficult, 
nor an expensive, matter to provide an adequate, and 
an easily controlled, ventilating system in every car 
above the lowest grade; and why the present condition 
of affairs is permitted to exist is one of the mysteries 
that only the manufacturers can solve. It is all the more 
a mystery because anything that adds to the comfort of 
a car is a strong recommendation now-a-days. 


Exhaust Fumes in the Garage.—With the coming 
of cold weather the serious danger from running the 
engine of a gasoline car in a closed garage again arises. 
The reason for the danger is that the exhaust gases given 
off consist mainly of carbon monoxide, which has a serious 
asphyxiating effect on any one who may be in the garage 
at the time, so serious indeed that numerous deaths have 
taken place from this cause, owing to no one being at hand 
to drag out in time the unfortunate person or persons 
who have been overcome by the fumes. It is difficult 
to get people to realize the seriousness of the danger 
because carbon monoxide itself has no appreciable odor, 
and frequently the first warning of its presence is the 
sudden collapse of the person inhaling it. Sometimes a 
slight ringing in the ears is noticed, and a slight giddiness, 
but people who have inhaled enough of the poisonous 
gas to produce this effect often become unconscious even 
after they go out into the open air, and their revival 
may frequently be a difficult matter, and even then the 
effects will be felt for a long time afterward. Even when 
people are aware of the danger they think they can safely 
run the engine “just for a minute”; but the percentage 
of the gas necessary to produce fatal results is so mall 
that in a small garage that “minute” is too long. It 
should be a fixed rule never to run one of these engines 
indoors, for even with the doors of the garage wide open 
the gas accumulates very fast. 


Carbon Removers.—Many fluids for removing 
carbon from the cylinders of gasoline engines have 
been placed on the market, and they would be com- 
paratively satisfactory if they could be made to operate 
as they are intended. To use them they must remain 
in contact with the carbon for some little time in order 
to soften it so that it can be blown out by operating the 
engine; but to do this the space between the piston 
head and the cylinder head must be completely filled, 
and in a dirty engine the piston rings and valves are not 
tight enough to retain the liquid in contact with both of 
these surfaces very long. Consequently, although the 
piston head may get a sufficient treatment, the cylinder 
head, where the principal trouble usually exists, does 
not get its share. Most of these liquids are composed 
largely of acetons; but wood alcohol, applied in the 
same way, produces fairly good results if put into a 
warm engine and left over night. 

In either case the liquid that leaks past the piston 
rings finds its way into the base and so contaminates the 
oil that it must be entirely removed, and a fresh supply 
poured in after every treatment with the de-carbonizer. 
Another point should also be kept in mind, and that is 
that, although the head of the piston may be well 
cleaned, it is impossible to properly clean the piston 
rings by this treatment, for while the carbon around 
and under them may become softened, the liquid does 
not dissolve the carbon, and consequently the condition 
of the rings is not improved. 

Burning out the carbon with a blowpipe will clean the 
upper part of the cylinder, and the piston head, but this 
process cannot clean the rings, and when an engine re- 
quires de-carbonizing the rings are sure to be in a con- 
dition that demands attention. 
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Weighing Freight Cars 
How a Thin Flexible Plate Does the Work of a Lever 


By Herbert T. Wade 





I ordinary machines the ig 
friction between parts i 7 
merely something that has to 
be OV 


more power than would othe r- 


ercome by employing 


wise be necessary. In weigh- 


Ing devices howeve 


r, a prime 
essential in additon to 
strength is absolute freedom 
of motion for all moving 


parts. Whether we are weigh- 
ing a 200-ton locomotive or a 
quarter-carat diamond, the 
balan e must be so 
that 


as complete absence of fric- 


8 ale or 
designed there will be 


tion as possible, in order 
that, when the system is in 
know 


equilibrium, we may 


the force registered on the 
dial or beam to be precisely 


the force required to support 
* 








more sets of intermediate 
levers, being thus geared 
down as it goes until by the 
time it is transmitted to the 
weighing beam it is in a con- 
dition to be balanced by a 


very moderate weight act- 
ing over a lever arm of mod- 
erate length. Obviously 
these levers move about 
their fulerums as the load 
falls upon them, so some 
sort of friction-eliminating 


bearing is necessary between 
them; and here is where the 
knife-edge has found its role. 
In the flexure plate or plate 
fulcrum scale, the connec- 
tion is effected by means of a 
thin strip of steel of high 
tensile strength that will bend 
or flex under the influence 
of the applied force. When 








the object being weighed, 
and not this force plus an un- 
known item necessary to overcome the friction of the parts. 

A further requisite is that a weighing mechanism be 
of sufficient strength and rigidity to support safely, 


any of its parts, the loads 
it is called upon to weigh. Plainly the requisite of 


minimum friction that the parts 


without deformation of 


demands moving 


The fulcrum-plate scale, showing the relations of the various levers 


satisfactory that it has been adopted as the standard 
for the entire Pennsylvania system, while a master scale 
of the same construction has been ordered by the Bureau 
of Standards for the weighing and calibrating of the 
official test cars used by the Bureau in its work. 

The ordinary railroad track scale is a compound lever 


‘ the scale is at rest, this plate, 
standing on edge between the ends of two adjacent 
levers, is perpendicular to the face of each lever. When 
the load is applied and the levers move, these faces are 
no longer parallel to each other, but by virtue of its 
flexure the plate still maintains its position of perpen- 
dicularity to both. In this way friction between the 
levers is avoided, while they are as free 





be so modeled that the surfaces in contact 
shall be of the smallest possible area. The 
usual method for accomplishing this is by 
means of a knife-edge bearing upon a 
plane. But in the second essential of abil- 
ity to stand up under use this device is not 
a brilliant Even assuming that 
the knife-edges are originally sharp and 
straight, that the surfaces on which they 
bear are originally true planes, and that 
the edges are adjusted truly parallel, it is 
quite obvious that in service, under heavy 
loads, such conditions long be 
maintained. Wear and friction, and espe- 
cially the effect of sudden or heavy load- 
ing, will not only blunt the knife edges, 
but will also produce uneven wear, rock- 
ing, ete., especially when the system is 
loaded beyond its capacity or subject to 
sudden shocks of impact. 

The last named conditions are felt in all 
scales to some extent, but notably are 
present in railroad track where 
rough conditions of service and mainten- 
Even under the con- 


success. 


cannot 


scales, 


ance are inevitable. 
ditions of good design and materials as- 








to play upon one another as though they 
were connected by the most perfect knife- 
edge bearing. The fulcrum plate, it may 
be remarked, is of I-beam shape, with the 
heads imbedded in the face of the lever on 
either hand, so that the connection is 
absolutely rigid in the sense in which 
rigidity is essential, while the capacity 
of the plate for bending insures mobility 
in the direction in which rigidity would 
be fatal. The largest of the fulcrum plates, 
of course, is the one used as the load plate, 
in the main lever. Naturally, as the load 
on the arms diminishes at the various 
joints of the system until the beam is 
reached, the plate fulcrums likewise de- 
crease in size. 

The scale which we illustrate is of the 
two-section type, with four main levers, 
two at each end. These transmit the 
force of the load to two longitudinal ex- 
tension levers, from which it is transferred 
to a transverse extension lever connected 
directly with the weighing beam. Massive 
base castings which rest directly upon the 








sured by close coéperation between manu- 

facturers, users, and the Bureau of Stand- 

ards, the shortcomings of the knife-edge pivot are funda- 
mental. Recently, however, these have been obviated 
in a new type of scale, in which the knife-edge has been 
replaced by a thin flexure plate working between two 
planes. The scale embodying this feature of design has 
been found so accurate, so constant and so generally 


The fulcrum-plate scale assembled in its pit 


system. On the short arms of two or more main levers 
is distributed the load of the platform carrying the weigh- 
ing rails. Instead of being balanced directly by counter- 
weights on the other ends of these levers, however, as is 
the case in the smaller scales with which the reader is 
most familiar, the load is transferred through one or 


concrete foundation carry the main and 
longitudinal extension lever stands. The 
simplicity of the arrangement is apparent when we con- 
sider that there are but seven levers in this 52-foot scale 
of 150 tons capacity. The main bridge, or actual weigh- 
ing platform, which is bolted to the main levers, consists 
of two plate girders securely tied together by means 
of traverse and diagonal bracing. The main levers in 



































The weighing beam of the new scale 


The primary levers of the fulcrum-plate scale, showing six of the flexure plates 
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this particular scale have a multiplying 
power of 314% to 1—that is, a given 
force applied at the long end will sup- 
port a weight three and a half times 
as great at the short end. The long 
longitudinal extension levers effect a fur- 
ther reduction of 20 to 1 in the effort which 
must be put forth to balance the load, and 
the transverse lever works in the ratio of 
11 3/7 to 1. The combined action of these 
three levers, it will accordingly be seen, 
reduces the effectiveness of the load to one 
eight-hundredth its original value, so 
that the maximum load of 150 tons pulls 
down upon the short end of the weighing 
beam with a force of only 375 pounds. 
Naturally this is further reduced by the 
weighing beam, but in no constant ratio, 
since the short arm is here of constant 
length and the long arm is not. The main 
weighing beam is graduated up to 300,000 
pounds in 1,000-pound intervals, while 
the fractional bar below further subdivides 
these into 50-pound units. The beam can 
be locked when the scale is not in use, and 
by means of the stablizer weight which 
appears in the cut above the beam the 
vibration period can be adjusted to suit 
local conditions. 

Naturally, chief interest attaches to the 
plate fulerums. These are composed into 
the cases of the main and extension levers, 
of a high grade chrome vanadium steel 
with a tensile strength of 2,000 pounds per 
square inch, while the plate fulcrums in the 
weighing beams are made of high grade 
blue strip steel. It is anticipated that the 
effective life of the plate-fulcrum scale 
should be perhaps as long as fifty years. 
Even if these extreme hopes fail of realiza- 
tion, however, it must afford a striking 
contrast to the older type of scale, which 
was almost as often as not out of commis- 
sion for repairs or adjustments, and which 
required, even if it did not always get, 
constant attention. 


Specially Designed Rolling Stock for 
Our Forces in France 


NE more proof that the American 

forces in France are to be a self- 
contained unit, to the extent of bringing 
practically all their machinery and supplies 
with them, is the new rolling stock now 
being made for use ‘‘over there.” 

In the first of the accompanying illustra- 
tion appears the initial war locomotive 
completed for service abroad. It was 
turned out in 20 working days, and engines 
of this type are now being preduced at the 
rate of about 30 per day. The war 
locomotive weighs approximately 166,400 
pounds, and 275,000 with its tender. While 
it is by no means representative of the most 
powerful type used on our railroads, it is 
still a powerful locomotive. For instance, 
on a road where the heaviest locomotives 
haul a train of about 90 loaded freight cars, 
the war locomotive should readily haul 60 
loaded freight cars. Like all our rolling 
stock intended for use in France, it is 
painted battleship-gray and bears the 
letters “U.S. A.” 

The type of freight cars we are to use 
in France, appearsin the second illustration. 
This car has about three times the standard 
capacity of the freight cars used by the 
French railways until recently. However, 
it has the same coupling equipment and 
buffers, and can be interchanged with our 
Ally’s rolling stock at will. The iron 
railing which runs the length of the car, 
along the top, is intended to hold a tar- 
paulin which will be thrownoverit toprotect 
the contents of the car from the weather. 
The inside length of the car is 36 feet, and 
its capacity is 33 tons. 

In all, 680 locomotives and over 9,000 
standard gage freight cars have been 
ordered for use of our forces oversea. 


An Ice-Making Plant on Wheels for 
Our Military Hospitals 
HERE appears to be no end to the 
steady processionof military machinery 
on wheels, which is being turned out for 
our Army. No one can deny that we are 
living up to the statement that was made 
at the very beginning of our preparations, 
to the effect that the American Army 
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Every twelve hours this portable ice-making plant can turn out 214 tons of 


ice for our military hospitals in the field 




















Testing a pneumatic trench mortar of the type used by the 
French army at present 
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The specially designed war locomotive which will be used by the 
American supply service in France 
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Freight cars of this type are to be used on the French railroads supplying 
our forces “over there” 





would be the best motorized army in the 
world. 

Just now it is an ice-making plant that 
is attracting attention in the motor-truck 
line. This machine, which is shown in the 
accompanying illustration, is capable of 
turning out 2% tons of ice every 12 hours, 
and this output is materially increased 
after the equipment has become chilled 
In order to make the ice, water is placed 
in 48 tanks which are then set in the center 
of the ammonia pipes. The latter are 
arranged to form a sort of enclosure, 
opened at the top. In due course there is 
produced a 50-pound cake of ice in each 
tank. 

Although the ice-making plant is com- 
plete in every detail, including a gasoline 
engine which drives the ammonia com- 
pressor, it is not, strictly speaking, motor- 
ized. It is a trailer, and, as such, must 
be hauled by motor truck from place to 
place. However, it forms part of our 
motor truck equipment which will soon 
figure in a quiet but effective manner in 
our prosecution of the war. Just now the 
plant is attached to the Columbia War 
Hospital which is training “ 
New York city.” 


Using a Puff of Air To Propel 
Trench-Mortar Missiles 


GOODLY portion of the French trench 

mortars of today are of the com- 
pressed-air type. Instead of the usual 
powder charge, they make use of a puff of 
air or gas to propel the aerial torpedo or 
land mine through the air and into the 
German trenches. 

After a lapse of some thirty years, the 
revival of the pneumatic cannon is apt to be 
hailed as a brand new idea. As a matter 
of fact, however, the idea is anything else 
but new. In several of his campaigns 
Napoleon encountered Austrian troops 
equipped with pneumatic rifles, and he is 
said to have seriously considered this type 


somewhere in 


of weapon for his men. At various times 
during the nineteenth century, the idea of 
pneumatic cannon was suggested, and in 
several instances full-sized compressed-air 
artillery was actually constructed and 
tested. But with the introduction of 
modern explosives and propelling powders, 
the pneumatic cannon was laid aside as an 
impractical weapon. The present-day 
trench warfare caused the pneumatic 
cannon idea to be brought out into the 
open again, worked upon, and then intro- 
duced in the form of a highly-perfected 
trench mortar which meets all the peculiar 
requirements of the intrenched warriors. 

In the present pneumatic trench mortar 
the propelling charge is supplied either 
from a tank of compressed air or gas, such 
as carbon dioxide, or from a tank which is 
charged by means of a hand-pump. In 
either case the tank can be used for a num- 
ber of rounds before it is recharged, since 
only a puff is necessary to eject the pro- 
jectile. In the case of the hand-pump 
type, 200 or 250 strokes of the pump 
handle are sufficient to produce a pressure 
of eight to ten atmospheres in the reservoir, 
which, in turn, is sufficient for a number 
of rounds. The apparatus which releases 
the puff of air is operated by means of a 
trigger or lanyard, and immediately fol- 
lowing the release of the propelling charge 
an automatic valve shuts off the further 
escape of air or gas from the tank. Indeed, 
it is the mechanism which only allows a 
sudden puff of air or gas to be injected into 
the chamber of the cannon, behind the 
projectile, which presented the greatest 
problem in the development of this type 
of artillery. 

It is reported that, aside from being 
silent and inexpensive of operation, the 
pneumatic mortar lends itself to ready 
manipulation. It can be handled at a 
fairly high rate of speed. Most important 
of all, however, is the fact that the aim of 
the pneumatic trench mortar is exceedingly 
accurate, provided the reservoir is not dis- 
charged below a certain point. Obviously, 
it is the short range over which the trench 
mortar must be operated, namely, 750 to 
1,000 feet, which has made this form of 
pneumatic artillery a military success. 
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Strategic Moves of the War, October 24th, 1917 


N the recent reviews it has been pointed out that the 
British 
could be made in his 
one to the south and southeast along the Ypres-Menin 


commander in Belgium had two moves that 


idvance along the Ypres front 


and the other industrial 


road to surround and flank Lille 

cities nearby the other was to advance to the north 
and northeast toward Roulers and along the Ypres- 
rhourout railroad toward Bruges and the outflanking 


of the sea bases at Ostend and Zeebrugge 


It has become 
evident that, while holding the Germans on the south, the 
main move is to be to the north and the main thrust to 
be along the Y 

Early in the 


pres-Staden-Thourout railroad. 
month the British struck out along the 


ridges from Gheluvelt almost to Paschaendaele and 
towards the Roulers-Ostend railway; great progress 
was made and the Germans were driven back, many 


prisoners being taken and serious losses being suffered 
by them in their counter attacks that lost volume as the 
British progressed. The second British thrust took place 
on the 13th instant despite rainstorms that had turned 
the country practically into a morass; a half mile forward 
gain was made despite the most unfavorable weather 
drive can be 


conditions; the early resumption of the 


looked for. The tremendous artillery fire at present 
raging on this front as well as on the French front 
portends a forward thrust from two directions. The 


Germans have been pushed back along the Paschaen- 
daele ridge, Poelcapelle has been taken and an advance 
of two miles beyond the village has been made. The 
French who hold the line immediately to the north and 
as far as the Belgian front have also pushed forward, thus 
preventing any hostile moves on the British left flank. 
They have advanced into the Houthoulst forest and have 
held all ground gained. Even the Belgians have aided 
by shelling the rear of the German lines as the latter 
retreated through Dreibank and Mannelaere and through 
the Houthoulst wood. 

All recent movements portend an attack by land from 
the south on the German bases on the Belgian coast. 
The gradual drift or push of both the French and English 
troops is to the north and northeast. The latter are 
only four or five miles from the Roulers-Thourout rail- 
road and are deluging with shell the station of Roulers 
and the railroad tracks and sidings. It is evident that 
the task laid out for them is to cut the Lille-Roulers- 
Ostend railway at or near Roulers; the French forces, 


while guarding the British left flank, will then also 
threaten from the south Ostend and Zeebrugge. Ostend 


is largely an aeroplane station for raids not only upon 
the land lines but across the North Sea upon London and 
the English Zeebrugge is the principal sub- 


marine base and its capture would effectually cut off 


coast. 


submarine outlets except on the north from Wilhelms- 
haven or other points in Germany proper 

From all these attacks it will be seen that the British 
commander-in-chief has begun to hurry his pace and 
with good reason, for winter weather will soon come and 
most important parts of his plans are yet to be finished. 
From the newspaper reports day by day, it might be 
concluded that the present fighting for the ridge in and 
around Paschaendaele is to obtain possession of the only 
necessary to give the Allies 
of the 


however, 


ground that is absolutely 
Germans 
other 


control and to cause the withdrawal 


from western Belgium. There are 
heights that must be taken before the British will com- 
pletely command the flat country of Flanders. Between 
Dixmude and Paschaendaele there are a number of 
isolated high points that will probably offer 
defense for the Germans and will have to be captured. 
There is also a ridge near Thielt Thourout that 
might prevent the British from obtaining command of 
the Flanders plain if it is properly defended. If however, 
all these ridges and isolated points can be taken, the 


a strong 


and 


Germans will find themselves in the worst position since 

the war began. 
The North Sea 

water along its entire extent; 


coast of Belgium has very shallow 

at Zeebrugge is a break- 
water jutting out from the shore about two miles that 
gives a passable harbor, but one having a depth of water 
of only 20 feet. 
that a depth of 30 feet can be found only at a distance of 


So gradually does the coast shelve off 
15 miles out. For this reason battleships or vessels of 
any moderate draught can bombard only at long range 
and even light draft 
monitors find it difficult to attack, owing to the shallow 
makes 


vessels such as destroyers and 


waters and shifting sandbanks. Its location 


Zeebrugge an ideal base. But submergence is possible 
only at a considerable distance off the coast, so there is 
much exposure to attack from aeroplanes and hydro- 
planes. When in battleships bombard 


from long distances and attacks can be made from the 


addition can 
air, when lines of supplies are cut and exposed to the 
steady advance of the combined French and English 
armies, the town and port stand in great danger. This 


danger must be fully realized by the Germans, who are 


By Our Military Expert 


evidently doing their best to combat it; but everything 
indicates that they must soon withdraw from the coast or 
take the chance of great losses, both of men and material, 
in a hurried retreat, if they hold on in the angle on the 
coast too long. The condition of the roads and conse- 
quent difficulties in transportation in Flanders mud would 
abandonment of 


necessitate the material—especially 


of heavy guns—unless retreat is put under way at the 
proper time. 

When everything is considered, the Allied advance 
continues most methodically. It is an advance, very 
slow it is true, but it would seem for the Germans to be 
irresistible. Heretofore it has been all up hill; now it is 
mainly in the other direction, and battles are constant. 

The deadly effect of the Allied artillery cannot be 
denied; the wonderful assistance given by the barrage 
fire is shown by the small number of Allied casualties 
The greatest drawback 


have turned the 


relative to the forces employed. 
to progress has been the rains that 
country into bogs and the shell holes into miniature 
lakes. These hindrances, however, have not prevented 
the consolidation and extensions of the recent gains. 
While this work is in progress the British have made one 
attacks in the Arras Sector that have 
developed almost into real battles. These attacks have 
been in a sector crossed by the Drocourt-Oppy-Quéant 
switch line about which so much was written at the time 


or more powerful 
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of Hindenburg’s strategic retreat in the spring; they 
have been made largely to divert attention from the 
Ypres front and to continue the nibbling processes that 
have preceded and have so often paved the way for many 
striking successes. 

The latest news from the Aisne front tells of one of the 
swiftest and most effective blows yet delivered here 
against the Prince. The attack 
covered a front of six miles northeast of Soissons where 


army of the Crown 
the German lines were penetrated to a depth of two miles, 
resulting in the capture of villages, of Fort Malmaison 
and of 8,000 prisoners and quantities of guns of every 
description. The attack centered between the plateau 
of St. Gobain to the west of Laon and the plateau of 
Craonne north of the Chemin-des-Dames, where the 
French troops pressed forward into the valley to the 
southern bank of the Aillette River and around the 
southern end of the St. Gobain plateau. The ultimate 
object of the French advance is the great railroad center 
of Laon, which is the southern hinge of the present 
Hindenburg lines. Between the new French lines and 
the objective—Laon—the Germans still hold a strongly 
fortified ridge on the north side of the Aillette; but the 
most difficult part of the work is already done and 
another such drive would put Laon in French hands. 
The most striking move in the recent military opera- 
tions has been the landing of the Germans on the islands 
at the mouth of the Gulf of Riga. 
to have taken the Russians by surprise as they were in 


The move appears 


no way prepared to offer more than a nominal resistance. 
The German fleet entered Moon Sound that connects 
the Gulf of Riga with that of Finland and drove out the 
Russian fleet, though reports state the loss of a number 
Most of 
the Russian forces retreated across the causeway leading 
to Moon Island, between Oesel Island and the main land. 


of small vessels of the attacking squadrons. 


It is supposed that this causeway was blown up and 
rendered impassable after the Russian retreat, but a 
number of troops have been cut off here as well as on 
Oesel and other islands. As far as present advices go, 
Dago Island to the north of Oesel has also been attacked 


by the Germans. The possession of this island appears 
to be now complete and leaves the Germans in control 
of the Riga Gulf. What will be the future movements in 
view of the present conditions cannot now be foretold; 
but there is little doubt the full control cf the Gulf and 
therefore the safeguarding of Riga has been the principal 
object of the invasion. After the capture of Riga, it was 
recognized that its supply would be difficult by land as 
the approach to the city from the west was along a nar- 
row strip of coast land and from the south along the 
Dwina River. As the Russians held Dvinsk and con- 
trolled the Riga was constantly menanced. 
But now that the Germans control the Gulf and the 
sea approaches, Riga can be readily supplied and is 
covered both from land and sea. Accordingly it has been 
possible for the Germans safely to shorten their lines by 
a wide withdrawal between Riga and the Dvinsk, a with- 
drawal mistakenly hailed in some quarters as a retreat. 

On the and Julian fronts violent artillery 
activity is reported, especially on the Bainsizza plateau 
where the Italians recently conducted their successful 
offensive operations. Not only has artillery fire pre- 
vailed on the fronts proper, but also upon the lines of 
communication. This indicates an early renewal of 
the Italian drive towards the Chiaprovano valley. In 
view of the present operations and of the constant 
Italian thrusts on the Bainsizza plateau and of en- 
deavors to move into this valley, it becomes more and 
more evident that the main objective is Laibach, the great 
Austrian railroad center 35 miles distant: it is the fear of 
this move that has led the Austrians to make such frantic 
efforts to drive back the Italians northeast of Gorizia. 
The situation has become so desperate and the Austrian 
losses so heavy—perhaps as high as a third of the 
effective forces engaged, and certainly the best part of 
their machine gun equipment—that the Austrian forces 
cannot longer hold their own and have been urging 
Germany to send them aid. 

The importance of these Italian operations to both 
sides appears to have but now penetrated the high com- 
mands. French and British men and equipment are 
reported on the way to the Alpine fronts by rail; 
after a great war council the German assistance so greatly 
needed by the other side has been forthcoming. If the 
Italian advance can be maintained against the German 
troops, it is clear that this front offers the best op- 


Dwina, 


Carso 


and 


portunity for reaching an early military decision. At 
the moment of writing this question hangs in the balance; 
German successes against the Italians are reported, but 
not enough has been accomplished to afford basis for 
final judgment. It is certain, however, that the long 
standing moot point of whether the Italian successes 
have been due to the of Victor Emanuel’s 
army or to the admittedly inferior caliber of the opposing 
forces, be settled. And on the answer will 
hinge a good part of the hope for an early termination of 


excellence 
will soon 


the war. 

As a whole, the present campaign on the west has 
seen during the year Germany on the defensive and losing 
one strong position after another; one need only refer to 
the retreat in the Arras section, the capture of Messines 
and Paschaendaele ridges, the taking of the Chemin-des- 
Dames, of Moronvillers Heights and Dead Man’s Hill at 
Verdun. But what is more important is the daily 
revelation of the decline of German fighting strength, of 
the wearing out of the German fighting machine. An- 
other year of defeat and slaughter, such as the present 
year has seen, will show the German people how they 
have been misled and the collapse of the German army 
will be the knell of the German military leaders. Already 
one of the most distinguished of their generals and a 
military critic, has stated that it is impossible for Ger- 
many to win the war. As all military men have recog- 
nized, the victory of the Marne spoiled the German 
offensive plan and showed the impossibility of ultimate 
success. As soon as Germany undertook a defensive 
war, all hopes of any decided victory disappeared. 

Time has been given for the Allies to develop not only 
military strength but a great superiority in artillery 
that is today contributing so much to successful ad- 
vances on all fronts. A recent French writer has pub- 
lished a statement showing that while France produced 
12,000 shells a day for the 75 millimeter guns at the 
beginning of the war, she is turning out now 250,000 
a day for the same guns. In 1914, France possessed 
only 300 heavy field and siege guns that were organ- 
ized into regiments. Today she has more than 6,000 
and has loaned 800 te her Allies. 

More than two-thirds of the western front is now oc- 
cupied by French troops of which there are 2,700,000 
in the field. With the wealth in money, material and 
men possessed by the four principal Allies, England, 
France, Italy and the United States, it must be evident 
to every thinking German that the hope of victory is gone 
and that the day of defeat and of reckoning is at hand. 











November 3, 1917 


Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.] 


War Time Suggestions 


To the Editor of the Screntrric AMERICAN: 

I have been a reader of the ScrentiF1c AMERICAN for 
some time past, and have noticed that the majority of 
persons using the correspondence page of your paper, 
make far-fetched suggestions regarding the care and 
welfare of Uncle Sam’s soldiers; and various and sundry 
Personally, I have been 
satisfied for several of the 
Regular Army, with the way Uncle Sam cares for the 
Army, and the way he is carrying his part of this war. I 
have the utmost confidence in the administrative and 
executive ability of the leaders of our Government, and 


ways in which to end the war. 


years past, as a member 


as they gave satisfaction since sometime in 1776, I am 
content to believe that they are able to satisfactorily 
handle this suggest that the rather 
imaginative suggestions as to how to care for the efficiency 
of the Army be discontinued. If the Army were taken 
sare of according to some of the suggestions made, the 
members of the Army would never live to get within 
fighting distance of the enemy, and I register a concen- 
trated kick against any such suggestions. They are so 
childish as to be ridiculous. 

Let me suggest that more real aid could be given our 
Country by enlisting rather than suggesting. 

Paut Cuiay Doster. 


crisis. I would 


Old Point Comfort, Va. 
Some Physical Triads 


To the Editor of the ScrenTiIFIC AMERICAN: 

There is a broad analogy between space with its three 
dimensions and certain important physical entities and 
qualities, in so far as the latter have three elements or 
forms. 

While the analogy is imperfect in detail, it makes 
possible the convenient classification of physical facts 
shown in the subjoined table. 

We have in order: Space and its three dimensions; 
matter and its three states; physical magnitudes and 
their three ‘‘dimensions”’ in terms of which all physical 
quantities such as velocity, energy, inductance, etc., can 
be expressed; color and its three primary forms, from the 
mixture of which all the other colors, including white, 
may be obtained; sound with its three fundamentals of 
loudness, pitch and quality; the electric circuit and its 
three elements; the magnetic circuit and its three ele- 
ments; motion and the substance of Newton’s three laws 


thereof. Thus: 

Space: Length Breadth Thickness 

Matter Solid Liquid Gaseous 

Physical Magnitudes: Length Mass Time 

Color: Red Green Blue or 

violet) 

Sound: Loudness Pitch Quality 

Electric circuit: Current Electromotive Resistance 
force 

Magnetic circuit: Magnetic flux Magnetomotive Reluctance 
force 


Action = 
Reaction 


Force = mass 
Xacceleration 


WaLTER J. TURNEY. 


Motion: Inertia 


New York City. 
The Pink Boll Worm 
To the Editor of the ScrenTIFIC AMERICAN: 

I have read the article in your August 4th issue, en- 
titled ‘‘A Neutral Zone in the Campaign Against an 
Insect Pest,’ and note that the Secretary of Agriculture 
calls for an ‘‘emergency”’ appropriation of $500,000— 
‘to establish a cotton free zone along the Texas border.” 

$500,000 is a good deal of money even in these times 
of lavish expenditures by the Government. 

In what way is this money to be expended? Is it to 
pay farmers to refrain from planting cotton, but allow 
them to grow other profitable crops? Certainly there 
will be no difficulty for the Secretary to dispose of the 
money that way, for how many years is this to go on? 
To cease planting cotton for one year only will not be 
efficacious in keeping the “pink boll worm” out of 
Texas, even if the absence of cotton in the proposed 
free zone was adequate, as it would not be. 

Stress seems to be laid upon the movement of cotton- 
seed and other products of cotton as distributors of the 
pest. 

The pink boll worm, like the boll worm already in 
the South, the leaf worm that devours the foliage of the 
cotton plant, is the progeny of a moth. It is the same 
that causes devastation of cotton in Egypt. 

“Investigations of the department’s specialists show 
that mature insects capable of flight over considerable 
distances have been emerging from the seed.” Now 
that simply means that the moth has laid her eggs in the 
seed, where they hatched, producing the worm, and then 
through its life cycle, emerging as a moth again, that 
can fly a ‘“‘considerable distance.” As a matter of fact 
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these moths will fly very long distances, and as a matter of 
fact they will propagate on vegetation other than cotton. 

The Egyptian Government states that the moths do 
lay their eggs on other plants and that the worms travel 
to the cotton. How are these moths to be prevented 
from flying considerable distances, laying their eggs, and 
then the worms crawling distance, producing 
another moth that will fly fartheron? There are several 
generations of these during the summer. It would not 
be long before the “free zone’’ was traversed. 

In Egypt the Government compels the farmer to pick 
and destroy eggs and worms, under a penalty of im- 


some 


prisonment and fines for not doing so. 

The proposed expenditure of $500,000 would be simply 
a waste of money so far as fighting the pink boll worm is 
concerned. 

The Department of Agriculture has expended that 
much probably in the past years against the leaf worm and 
boll weevil with no good results to show for it, though 
the ‘specialists’? have been very prolific with advice 
through the medium of the public printer. 

How does the Department expect by ‘‘coéperation with 
Mexico to destroy the pest’’ when it has utterly failed to 
destroy like pests in this country? The ravages of the 
worms as well as the boll weevil can be stopped by a 
simple and very cheap remedy if the Department 
would show the farmers. 

Rosert H. Hutcuinson. 
New York. 


Spot-Annealing at Home 


To the Editor of the Screntiric AMERICAN: 

To mount a micrometer sight on the Springfield it is 
necessary to drill two holes in the receiver. These re- 
ceivers are case hardened, and it is sometimes necessary 
to draw the temper before drilling. A method of spot- 
annealing to accomplish this, which could be used by a 
man on a farm or out away from the city, that is, one 
who does not have access to electricity or gas, is as 
follows: 

Rub the spot which you wish to anneal with a piece 
of emery cloth so that it is bright and clean, then tin 
this small spot thoroughly with solder. Any good 
plumber or tinsmith will do this for you, or you can easily 
do it yourself. Then heat a big, weil-tinned soldering 
iron, weighing about a pound, until it is so hot that you 
nearly burn the tin, lay this on the tinned spot on the 
receiver, being sure that there is a liberal amount of solder 
between the soldering iron and the gun. Hold it in 
this position until the solder almost sets. 

This will spot-anneal the spot and you can then easily 
drill and tap it, and it will in no way do any harm to the 
gun. 

I do not remember ever to have seen mention of this 
method of spot-annealing, and as it can be used on any 
kind of case hardened work I thought you might want 
to pass this on to your readers to use in their general 
work. 

Davip GRANT. 
Middlefield, Conn. 


The Special Value of Red Light 
To the Editor of the Scimentiric AMERICAN: 

Some months ago I read an article in your paper dis- 
cussing photography by means of red light. It was said 
that a filter which absorbed all but the red rays and a 
special plate sensitive to red light was used. Accom- 
panying the article were two pictures of a distant moun- 
tain range. The one taken by ordinary means was very 
indistinct in detail while the one taken by means of red 
light was very clear. 

It was explained that when light passes through any 
imperfect medium, as haze, it is refracted more or less 
thus becoming confused. However, the red rays are 
refracted least so that by sorting the red rays out from 
the rest of the light it is possible to do away with most of 
the blur. 

This suggested to me that one might get the same 
results by simply looking through a red glass at distant 
objects which were partly hidden by haze, providing, 
the eye should be screened from all but the filtered light. 

I had nothing with which to work but a piece of red 
glass about four inches in diameter and this was very 
imperfect. Later I borrowed a field glass. 

When looking at very distant clouds near the horizon, 
which were partly hidden by haze, it was possible to see 
the details more distinctly through the glass. At times 
it was possible to see clouds in this way which were almost 
totally invisible to the naked eye. On certain days the 
difference was more pronounced; but at all times, when 
the clouds were fairly well lighted the red glass seemed 
partly to overcome the effect of the haze. Near dark 
or when the light was not the best the reverse was the 
case. The results when using a field glass with the red 
glass were much the same. 

According to the theory there seems to be no reason 
why a light filter should not improve vision somewhat in 
a fog; as the blur is caused by the separate refractions 
of the thousands of little drops; but I had an oppor- 
tunity to observe only one light fog and that but for a 
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few minutes. It seemed that the outlines and details 
of objects oppressed a little more distinctly, but I could 
not be sure. 

My technical knowledge is so small and the apparatus 
so crude that all together my experiments were rather 
unsatisfactory ; 
to investigate could get results of value. 


but perhaps some one better prepared 


It has occurred to me that some optical instrument 
designed to make use of the red rays might be of value 
in penetrating the spray and rough water at the surface 
If this should be the case it 
invaluable to our government at the present time. I 


of the ocean. would be 
do not suppose that the results would be phenomenal 
but if it should be of any aid whatever no matter how 
slight it would be too valuable to neglect. 
would help the airmen to detect submarines in rough 


Possibly this 


water at a little greater depth than can now be done. 

It seems foolish to propose such a plan but sometimes 
a very simple solution of a problem is overlooked and 
Ac- 
cordingly I venture to put this possibility forward for 
whatever it may be worth. 
thing at all, I am sure that you will put the suggestion 
where it will do the most good. 


certainly no stone should be left unturned now. 


If it seems to be worth any- 


Harris L. Burnerr. 
Dodge City, Kansas. 
The Secretary and The Submarines 
To the Editor of the Screntiric AMERICAN: 

I have read with great interest the article in your 
issue of August 11th entitled, ‘‘The Secretary and the 
Submarines.” This ought to be given wide publicity. 

I think the business organizations of this country 
should combine and start a campaign for the purpose 
of bringing forcibly before Washington authorities the 
fact that we must have the greatest men at the head of 
our governmental organizations at the present time. 

SaMvuEL M. GREEN. 
Springfield, Mass. 


Wanted: Men for the Army Behind the Army 


HE eyes of the nation are chiefly centered upon its 
military strength, but the need for educated or 
trained men to do certain indispensable work behind the 
If this work is efficiently 
done, the army is promptly and adequately supplied 
and it fights a winning battle. If there is inefficiency 
and delay, the army is hampered, the war is prolonged, 
The 
errors of our Allies during the early years of the war 
were directly traceable to administrative inefficiency. 
The needs of the army are large—especially in the 
Ordnance Departmant. 
securing of mechanical draftsmen. 
mands of private business, there is a real shortage here, 
and it is the duty of every properly equipped man to 
offer his services. Red tape has been cut, and there is 


lines is of equal importance. 


life is needlessly sacrificed, and taxes are increased. 


Of the first importance is the 
Owing to the de- 


no long series of formal examinations to be gone through 
—merely the minimum of intelligent investigation of the 
Full particulars may be had 
from the Chief of Ordnance in Washington or the Na- 
tional Civil Service Reform League, 79 Wall St., New 
York. 

Another need almost if not quite as urgent as this one 
is that for men competent to do the work of the Enlisted 
Ordnance Corps of the National Army. 


sandidates qualifications. 


This body is 
charged with the supply, maintenance and repair of 
all cannon and artillery vehicles and other equipment, 
all small arms, ammunition, harness, trucks and motor 
cycles, tractors and railroad cars; in fact, it is in every 
sense the army behind the army. 
practically every man who knows a trade. 
plumbers, painters, canvas 
workers, automobile mechanics, saddlers, blacksmiths 
and wheelwrights are especially needed. Applicants 
for this work, which as its name implies is enlisted serv- 
ice, must be between 18 and 40 years, able to read and 
write English, and preferably without 
absolute dependents. Original enlistment is as a private, 
but later training and special qualifications lead to rapid 
advancement. Applications for this enlistment should 
be addressed only to the Chief of Ordnance. 


There is a place for 
Machinists, 


mechanics, carpenters, 


able-bodied, 


Still another demand for specially qualified men is 
presented by the organization of the ‘Gas and Flame” 
officially the 30th Engineers. ‘This regiment 
will be wholly a volunteer one, and will perform service 
of the utmost importance in supervizing the gas and 
flame work of our spring offensive. It will be in France 
by Thanksgiving. Chemists, analytical, 
manufacturing, powdermen, experienced workers in gas 
manufacture, machinists, automobile repair men, pipe 
fitters, electricians, carpenters, blacksmiths, plumbers, 
boiler makers and interpreters are some of the workers 
particularly needed by the regiment. All must 
have good muscular development and be capable of 
undergoing active service at the front. Application 
may be made at any recruiting station or United States 
District Engineering Office, the applicant making it 
clear to the officer in charge that he wishes to enlist in 
the 30th Engineers. 


squad, 


research or 


men 
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Technical Details of Our Newest Substitute for the Army Mule 


By C. H. Claudy 
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f loons New Military Truck, popularly 
the Liberty Truck, while exception- 

ally strong and powerful, is of conven- 


tional design It embodies all the modern 
which 

The 
The engine has 
$24 


Transmission 


ideas tried and proved in service 
means that no detail is experimental 
160 inches. 
434 by 6, 


inches piston displacement. 


wheelbase is 


four cylinders with cubie 
is a four-speed, amidships clutch, dry disk 
the 


drive, full floating type 


inclosed; and rear axle is a worm 


Steering is by 
worm wheel, fuel feed by gravity from a 
15-gallon tank on the dashboard, with a 


l6-gallon reserve tank under the seat. 
Double ignition with battery and magneto 
system entirely separate makes for re- 


liability. 

A straight frame of pressed steel channel 
perfectly flat 
Brakes are integral and on the 


section rests on almost 
springs. 

rear axle. The design has unusual strength 
Really a 


pounds 


for its load capacity. five-ton 
truck, it 8,000 
body. 


It is hard to conceive of a better designed 


weighs without 











the pump intake makes oil circulation go 
from pump to bearings to settling chamber 
to first screen to second screen, and then 
around again. Draining the settling cham- 
ber does not affect the main body of the 
oil, so very little need be wasted. 

Valve tappets are housed individually 
in the crankcase. Timing is as follows: 
Exhaust opens 45 degrees early, closes 
five degrees late, intake opens 12 degrees 
late, closes 25 degrees late. A skew gear 
on the rear end of the shaft drives the oil 
pump shaft. The pump shaft is vertical 
and coupled to the pump by a short coil 
spring. Both drive shaft and pump shaft 
are slotted and the two ends nearly meet 
the bent over extremity of the springs 
setting in the slots, allowing the oil pan 
and the pump to be removed and replaced 
with a minimum of trouble. 

On the right side of the engine‘ are the 
generator, the carburetor and both mani- 
folds. On the left are the water pump, 
magneto and battery ignition distributor, 
the latter set on top of the front end case, 
driven by skew gear off the water pump 








engine. ({hree points had first attention; 
first, the best possible lubrication, second, 
and third, 


An entirely enclosed 


a water jacket reaching every hot point, 
rigidity without excessive weight. 
governor of great simplicity cannot be tampered with 
set. Cylinders are cast in pairs with de- 


when once 


tachable heads. Spark plug pairs are located side by 
side, with a water space between bosses, in the center of 
cylinder. 

As an example of careful 


The Liberty Truck equipped for bad weather 


The front support held in a swivel collar on a dropped 
cross member of the frame gives a three-point support 
with sufficient flexibility to counteract all stresses. 
Complete pressure lubrication is Even the 
wrist pins are fed by tubes secured to the connecting 
rods. The pump and well are separated from the rest of 
the system by a wall which prevents falling oil from 


used. 


drive shaft. This makes for ease in 
linking together the magneto and the 
timer advance controls, and keeps all wiring on the one 
side of the engine. 

The governor consists of steel balls held between 
a disk, sliding forward against a spring and a female cone 
fixed to the camshaft. The disk bears upon the short 
end of a vertical lever, the upper end of which is linked 
to a throttle in the intake manifold. This lever 
fully inclosed and the spring 


is 





detail, the water outlet pipe 
is offset to allow easy access 
to both plugs with a socket 
wrench. All the combustion 
space is in the head castings, 
the tops of the blocks being 


faced flat. Valve ports, 2% 


in the clear, are tungsten 
steel head and stem, with 
60-pound springs. Intake 


valves are restricted to 1} 


inches at the flanges, to 
maintain a fairly high veloc- 
ity up to the moment of 
entering the cylinder. 


Cylinder heads are secured 


by 13 studs % inch in 

















diameter, and each block is 
attached to the 
with seven %4-inch 
the base flange being % inch 

thick at its thinnest and one inch thick at each holding- 


case 


crank 


studs, 


down stud-boss. 

Crank case is all aluminum including the bell housing 
and pan. At the rear two deep arms act as rear sup- 
ports. The diameter of case and flywheel housing makes 
these arms extremely short and they are so formed that 


the top of the bell makes a complete arch construction. 


The unbreakable steering knuckle of the Liberty 
Truck seen from the front 





which pushes against the 
centrifugai action of the 
balls is set in the case half- 
way up the lever. 

Pressure on the spring is 
set by a threaded plunger 
with a lock nut secured by 
a sealed wire, entirely pre- 
venting unauthorized adjust- 
ment. 

Water pump is a separate 
assembly, its shaft coupled 
to the drive shaft. It 
detachable without disturb- 
ing the front end. The 
magneto, back on the left 
side, is coupled to the pump 
shaft. Clearances are large, 


is 








entering without passing through an elaborate screening 
the pan is giving great 
clearance over the front axle, sloping to the deep rear 


system. Forward shallow, 


end which contains the oil. A deep settling chamber 


catches all particles of carbon and impurities, preventing 
passing into the main oil reservoir. In 


them from 


addition, a large screen of wire mesh and still another on 


The front end—note bumper, lowering hook and 
channeled grease-cup caps 


and no accessory is placed 
awkwardly. The cranksahft 
is 2% inches in diameter 
on the three main bearings and 2%% on the pin. 

The flywheel is 20 inches diameter and four inches 
wide on the rim, the weight being 130 pounds. The 
cast iron pistons are 6% inches long with three rings and 
a 1% hollow wrist pin locked in position. Ten thou- 
sandths clearance at the top and over the upper ring 

(Concluded on page 335) 





























The engine, seen from the right 


Close-up of transmission and brake arms 
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Germany Promotes the Liberty Loan 
HAT was a happy idea of the Government, to 
utilize a captured German submarine to stimulate 
subscription to the Liberty Loan, by placing the craft 
in Central Park, New York, and allowing those who 
wore a Liberty Bond button free access to the interior. 
The U C-5, as she is known in the German service, was 
captured in the spring of 1915. She was towed into a 
port on the east coast of England and subsequently was 
placed on exhibition on the Thames, London. An 
official drawing of the boat was published, by permission 
of the British Admiralty, in the SctentiFric AMERICAN of 
November 4th, 1916, and we repeat here some of the 
particulars of the craft as given in the article descriptive 
of the drawing. 
The U C-5 is diminutive, if we compare 


means of springs. The mine proper contains a relay 
device, the object of which is to make sure it will immedi- 
ately sink; otherwise, its sensitive contact points might 
touch the bottom of the submarine. There is a chemical 
control for holding the wire rope, connecting mine and 
anchor, wound up upon its drum, until the proper time 
for the mine to rise; which it does under its newly- 
acquired buoyancy. The depth at which it shall float 
below the surface is determined by a hydrostatic valve 
carried in the spherical mine proper. ; 

The U C-5 carries no guns or torpedo tubes. She is 
driven by a Diesel-Benz, 4-cylinder engine, operating 
a single propeller. Forward of the mine-launching tube 
are the chain-locker and two anchors, one, of the mush- 
room and the other, of the fluke type. The flasks carried 


German mine-laying submarine, rechristened U-Buy-a-Bond, as set up in Central Park, New York 


advantage was taken of this in shipping the boat across 


the water and setting it up in the park. The sections 
were transferred from the freight ship to lighters which 
were brought to a pier at 131st Street. Here, a power- _ 
ful wrecking transferred these 
heavy horse-drawn trucks. It big 
draught horses to haul the heaviest section from the 
pier to the park. 


crane sections to 


took forty-two 


Partly Inflated Pneumatic Tires 
HE general practice among pneumatic tire manu- 
recommend their use in 
It has been recently contended in an article 
in the Marseille-Auto by Mr. P. that 
is a mistake, and that the maximum of economy, 
comfort, speed, and safety is to be ob- 


facturers is to a well in- 


flated state. 


Coutras, this 





her with the latest submarines of from 800 
to 2,000 tons displacement; but she is 
big enough to carry a dozen mines in her 
launching tubes, and, indeed, is credited 
by the British with having made as many 
as a score of trips from her base at Zee- 
brugge, on the Belgian coast. Her 
dimensions are given as about 110 feet in 


length, 11 feet beam and 200 tons dis- 
placement. 
The mines are carried in the forward 


part of the boat in six vertical tubes, ex- 
tending clear from the top to the bottom. 
At the deck, each mine tube is covered by 
a grating, and its lowerend isopen to thesea. 
The tubes are inclined aft at about 25 de- 
grees from the vertical—this is to insure that 
a mine will leave the ship in a direction 








tained by having the tires very slightly 
inflated. 


It is indispensable of course that the 


rim of the wheel should never come in 
contact with the ground, but provided this 
limitation is observed the investigator 
believes that the less inflated tire will 
absorb shocks better and that there will 
consequently be fewer burst tires and 


broken springs and less wear on the dif- 
ferential. 

The criterion of the proper degree of 
inflation is to ascend or descend the side- 
walk (as in entering or leaving the garage, 
slowly, and with the vehicle fully loaded) 
without having the rim of the wheel touch 
the curbstone. The tires can be deflated 
down to this point and the pressure thus 








opposite to that in which the boat is 
traveling. Each mine is held above its 
anchoring weight by four sets of angle- 
irons, and in these there are recesses which are engaged 
by plungers in the wall of the tube, which serve to hold 
the mine in place when it it is not in use. There are two 
mines in each tube, one carried above the other. 

When it is desired to drop a mine, the plungers of the 
lower mine are withdrawn by means of connections from 
the conning tower, and it drops through the bottom of the 
boat. The upper mine can be released in the same way. 

The whole mechanism, as thus dropped into the sea, 
consists of a heavy bottom disk, forming the mine 
anchor, and above this a spherical case containing the 
high explosive. These two parts are held in their 
relative positions by the four hinged angle-irons above 
referred to. When the mine strikes the bottom, the 
four arms are thrown out into a horizontal position by 


Photo by A. C. Church 
After section, loaded on truck for removal to Central Park 


between the launching-tubes contain compressed air. 
Aft of the tubes is a heavy bulkhead. Then follows a 
compartment largely given up to storage batteries. 

Abaft the next bulkhead are the ballast tanks and 
the working chamber, which latter is located immediately 
below the conning tower. In the next compartment are 
70 storage batteries with living quarters above. Abaft 
the next bulkhead is the engineroom and the aftermost 
compartment is used as a trimming tank. 

A light sheet-steel deck is built above the boat, and 


beneath this are the motor silencers, sounding 
machine and other gear. The oil fuel tanks are in 
the double bottom. There is evidence that 


three sections to enable 
canal or otherwise, and 


the boat was built in 
it to be carried by rail, 


found correct can be subsequently main- 
tained. 

Another advantage of ‘‘soft tires,”’ 
cording to the author, is that they will not pick up nails, 
a fact verified by ten years riding over all sorts of roads. 


ac» 


He points out the analogy between a child’s rubber 
balloon and an inflated tire. When the balloon is new 
and fully blown the slightest pin prick will cause it to 
burst, while when partly deflated it “gives’’ before the 
pin, its resilience being such that it must be stretched or 
held taut before the pin will enter. 

Of course the soft tire has the disadvantage of caus- 
ing more play by the rubber, with a consequent earlier 
loss of elasticity and shorter life. Mr. Coutras insists that 
this is more than made up by the greater freedom from 
blowouts and other accidents that might cut off the 
tire’s career in its prime and by the lessened wear 
upon the car itself due to better shock absorption. 
































Photo by A. C, Church 
Bow section showing bulkhead burst open 
by explosion 


. 


Copyright by Underwood & Underwood 
Midship section showing deck structure 
and details 


Photo by A. C, Church 


Close-up view of stern showing steering and driving 
rudders 
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The Heavens in November, 1917 


How the Temporary Stars Aid Us in Estimating Celestial Distances 


STRONOMICAL discoveries rarely come by chance. 
the and 


the ve ry 


result of long, careful 
thing that 


a by-product, so 


4 Often they are 


deliberate search for finally comes 


to light Sometimes they appear as 


to spe ik, of investigations made for another purpose. 


\ good example of such incidental, but not accidental, 
disco. 


in Various 


eries is the recent finding of a number of new stars 
Slipher, the 


measurement of 


nebulae since with 


Maanen, by 


spiral 


and van 


spectroscope, 


direct photographs, showed that some of these great 
masses of luminosity were in rotation, at unprecedented 
speeds, a great deal of energy has naturally been ex- 


pended in securing the best possible photographs of the 


larger nebulae of this class In the course of such work 


Mount 
nebula in 


photograph of 
known as N. G. C. 6946 
the New General Catalog 
Ritchey, the maker of the 
1917 
pared with several plates taken in previous years. It 
a star-like object 


at the Wilson Observatory a 


a special Cepheus 
since it bears that number in 
of nebulae) was taken by Mr 
great telescope, on July 19th, and carefully com- 
wus found, quite unexpectedly, that 
of the 14th or 15th magnitude had 
of the arms of the spiral, at a point where nothing was 
shown on the earlier plates, although some of these 


appeared in one 


showed stars down to the 21st magnitude— 
that is, 300 times fainter than the new 
object the date of discovery. 
photographs were of 


was at 
Further course 
secured as soon as possible, and it was 
found that the new star was fading, as new 
stars usually do, so that a month later it 
was only one-third as bright as at discovery. 
A photograph of the spectrum of this very 
faint object a triumph 
of technical skill—and showed evidence of 
the existence of bright bands, which would 
appear to that the object 
similar to other new stars which have ap- 


was secured—by 


indicate was 
peared elsewhere than in nebulae. 

No sooner this 
nounced than other observers, comparing 


was discovery an- 


~ 


their plates, began to find similar objects. 


Dr. Shapley, summarizing the evidence 


po7uoy 


gives a list of 11 
such objects Five of found 
at Mount Wilson by Ritchey, Pease and 
Shapley; three at the Lick Observatory 
by Curtis and one by Mrs. Isaac Roberts 


available in October, 


these were 


from a study of the photographs made in 
earlier years by her husband. 

These nine objects have been discovered 
(on the 


months 


photographs) within the last few 
though the actual date of appear- 
ence of the earliest long 
1901, and they are all very faint objects, 
of maximum brightness ranging from the 
13th to the 17th magnitude. The other 
two stars on the list were much brighter, 


was as ago as 


and were discovered long ago. One 
appeared in August, 1885, in the very 
middle of the Great Nebula in Andro- 


meda, and reached the 7th magnitude, so that it was 
visible in the smallest telescopes, though not to the 
naked eye. Unlike all the others, it discovered 
visually by Heartwig and Ward, independently of one 
The second, which appeared in July, 1895, in 
N.G. C. 5253 in the constellation.Centaurus, 
found subsequently photograph by Mrs. 
At the time this photograph was taken it was 
A month before, according to an 


was 


another 
the nebula 
was on a 
Fleming 
of the 7th magnitude. 
earlier photograph, it 
fiftieth as bright 


must have been less than one 


What the Novae Mean 


It appears, therefore, that the discovery of a new 


star—or, as many astronomers prefer to call it, a femporary 
star—in a spiral nebula was not without precedent. 
But the recent advances make it clear that the older 


discoveries represented only the brightest objects of the 
kind, and that the appearance of a temporary star some- 
where among the spiral nebulae is, if not an every-day 
occurrence, at least almost an affair of every year. In- 
deed, since 1895, ten such objects are already on record 
as having appeared in nebulae as against 16 isolated 
‘‘novae”’ in the other parts of the sky. 

Three of these ten appeared in the Great Nebulae 
of Andromeda, within a region half as big as the ap- 
disk of the moon, and including hardly more 


and this in 


parent 
than a millionth part of the whole heavens 
addition to the far brighter one observed in 1885. 

Since only a few of the brighter spiral nebulae have 
yet been investigated it is probable that the number of 


temporary stars which have appeared in nebulae within 


At 11 o'clock : Nov. 7. 
At 10% o'clock : Noy. 14, s 
At 10 o'clock : 


By Henry Norris Russell, Ph.D. 


the past 20 years is really greater than that of all those 
which have been found in the rest of the heavens. 
These certainly noteworthy, are 
not after all The 
theory regarding the nature of the isolated temporary 


discoveries, while 


very surprising. most promising 
stars is that the tremendous outbursts of light arise from 


collisions between a star and a cloud of nebular or 


meteoric material—which, falling upon the star, heats its 
surface to a very high temperature, but only skin deep, 
so that, when the encounter ceases, the star cools off 
in a few years’ time, and fades away—often to invisibility. 
Now, of all the regions known to astronomy the places 
where such collisions seem most likely are in the areas 
of spiral nebulae—where the nebular material appears 
certainly to be present and where we now know that 
masses of matter are in motion at enormous velocities, 
rising to several hundred kilometers per second. 

Dr. Shapley in a note which has just appeared, makes 
some very interesting suggestions based on the ob- 
served brightness of these stars, which may be sum- 
marized here in other words. 

Of the 11 temporary stars which have been observed 
in spiral nebulae, two were relatively bright—of the 7th 
magnitude—and the others exceedingly faint, of average 





Nov. 22. — 
At 9% o'clock : November 30. 


NIGHT SKY: NOVEMBER AND DECEMBER 


magnitude about 15. Of the temporary stars which 
have appeared in the rest of the heavens and are on 
record, two—Tycho’s star of 1572 and Kepler's of 1604— 
were exceedingly brilliant, brighter respectively than 
Venus and Jupiter, while the magnitude of 
those discovered in the past 20 years, since the photo- 
Trans- 


average 


graphic method came into use, is about seven. 
lated into ordinary languagethis meansthat thetwo bright- 
est of the isolated temporary stars looked to be about 
25,000 times as bright as the brightest two temporary 
stars in nebulae, while the general run of the remainder, 
in the sky at large, were some 4,500 times as bright as 
the similar objects in the nebulae. 


Stellar Brightness and Distances 


If we make the assumption that the real brightness of 
the objects was similar in the two cases, we would con- 
clude from the first comparison that the temporary stars 
in the nebulae and hence the nebulae themselves, were 
160 times as far off as the brightest ‘“novae”’ 
while the 


about 
which have appeared in the rest of the sky; 
second comparison would place the nebulae some 40 
times as far away as the general run of the temporary 
stars. Now these temporary show a 
very strong preference for the Milky Way—in fact, but 
a single one of them (that of 1866 in Corona Borealis) 
was far from the Galaxy and seven-eighths of the others 
This makes 


isolated stars 


were within ten degrees of its central line. 
it almost certain that the new stars are actually galactic 
That is, they are by no means our near neigh- 
bors in space, but lie well out in the Milky Way— 
though it is probable that the brighter ones are rather 


objects. 


At 9 o'clock : Dec. 7. 
At 8% o'clock 
At 8 o'clock : Dec. 23. 





on the nearer side of it than at its remoter limits. This 
is confirmed so far as it can be, by the direct measures of 
parallax which have been made on three of the recent 
bright novae. These indicate that the average distance 
of the three is at least 300 light years, and may be much 
greater. at brightest averaged of the third 
magnitude—which, at a distance of 300 light years, 
would mean that they averaged some 300 times as bright 
as the sun. This is probably a minimum estimate. It 
would place the faintest of the isolated novae at dis- 
tances of something like 8,000 light years. 
we now know of the distance of the Milky Way, this 
figure—though Shapley 
estimates that the more distant of the galactic star clouds 
may be three times as far off. 

If the general run of the temporary stars in the nebulae 
is as bright as this, their average distance would be some 
80,000 light years. This estimate is of course of the 
crudest sort, and the assumptions upon which it is 
based may be far from correct. But it is enough to 
make it very probable that the distances of the spiral 
nebulae are enormous—many thousands of light years 
at the least; and that they lie outside the galactic 
system, the vast cluster of stars which forms the Milky 
Way—although it may be that they are 
not very far outside when compared with 
the diameter of the Milky Way itself, 
which Shapley estimates as 50,000 light 
years. 


These stars 


From what 


appears to be a reasonable 


The Heavens 


The brilliant winter constellations are 
now conspicuous in the southeastern and 
eastern sky. Sirius and Procyon are close 
to the horizon. Orion and Gemini above 
them and Auriga and Taurus higher still— 
the latter adorned by the presence of 
Jupiter. The Great Bear is low in the 
northeast and Draco in the northwest. 
Cassiopeia is high in the north and Perseus, 
Andromeda and Aries are 
head. The Great Nebula in Andromeda, 
which is marked upon our map, is clearly 
visible on any moonless night. 
far down in the northwest, with Cygnus 
above—the crossstanding almost vertically. 
Altair is just setting, slightly north of 
west. The Great Square of Pegasus is the 
most feature of the 
sky, while Fomalhaut shines in the south- 
west, and Cetus and Eridanus occupy the 
great dull region in the south. 


almost over- 


Vega is 


prominent western 


The Planets 


Mercury is in conjunction with the sun 
on the third and behind him, so that he is 
invisible in the early part of the month. 
Later he comes out into the evening sky, 
but is so far south that he is very hard 
to see. Even at the end of the month he 
sets only 50 minutes later than the sun. 

Venus is an evening star, and reaches her greatest 
distance south of the equator, 26° 20’, on the eighth, 
and her greatest distance from the sun, 47°, 18’, on the 
30th. She is extremely bright, and is becoming more 
and more conspicuous. 

Mars is a morning star in Leo, rising about half an 
hour after midnight in the middle of the month. 

Jupiter is in opposition on the 29th and is visible all 
night long. He is in Taurus, but a few degrees from 
Aldebaran, and 25 times as bright as this conspicuous 
star. 

Observers possessing small telescopes may watch with 


Dec. 15. 


great interest the motions of his satellites, especially on 
the evenings of the 13th and 20th, when the first and 
third satellites pass in front of the planet, and the 
second behind it. 

Saturn is in the eastern part of Cancer and comes into 
quadrature with the sun on the sixth. By the end of the 
month he rises at 9.30 p. m., and is well observable before 
midnight. 

Uranus is in Capricornus and is in quadrature on the 
12th, setting about 11 p.m. Neptune is in Cancer west 
of Saturn, and observable in the later part of the evening. 

The moon is in the last quarter at noon on the sixth, 
is new at 1 p. m. on the 14th, in her first-quarter at 5 p. m. 
on the 2lst and full at 1 p. m. on the 28th. She is 
nearest the earth on the 24th, and farthest away on the 
8th. She passes near Jupiter on the first, Neptune and 
Saturn on the 6th, Mars on the 8th, Mercury on the 15th, 
Venus on the 18th, Uranus on the 21st, and Jupiter once 
more on the 28th, within a few hours of full moon, and 
within a day of the plant’s opposition. 
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Italian bombing-plane which carries three men, three guns, and 2,750 pounds of explosives, or a total of 4,000 pounds of useful load. Note the man 
standing below the nacelle, to gain an idea of the size of the machine 


The Caproni Triplane 
HE Screntiric AMERICAN, by 
position which at once compels and enables it to 
publish scientific news while it is still fresh, labors under 
a certain disadvantage. It is not at all unusual for us to 
illustrate and describe some notable advance so long 
before it comes to the eyes of the more general audience 
of the newspapers that when, through the first spectacular 
performance, the thing finally forces its way to the at- 
tention of the laymen who compile the daily news, and 
through them to their readers, it is more 


virtue of its very 


first raid, and 260n the second. They were piloted across 
the Adriatic and the first machine was timed to arrive over 
Pola at 11 o’clock, and the last to start on its return 
at 4 in the morning; thus allowing five solid hours for 
the continuous bombardment of arsenal, naphtha stores, 
docks, ete. On the first oceasion, a new device was 
used. Captain Barucchi, who led one of the squadrons, 
released a parachute bearing an extremely powerful 
chemical light which burned for some time, illuminating 
the whole place, and enabling the aviators to pick out 


A Battle to Save a Bridge 
RECTING a bridge weighing several thousand tons 
is calculated to arouse enthusiasm in the ordinary 
layman, but very often the dismantling of the same- 
sized structure goes unnoticed, although it may involve 
problems quite as perplexing, and perhaps as often may 
be attended by disaster. In this the 
mantling of the old Union Pacific bridge across the 
Missouri River at Omaha is of interest because of the 
size of the undertaking, the unusual method adopted 
and, finally, the loss of two spans in the 


connection dis- 





or less a commonpiace to the technical 
man. Under these circumstances, how- 
ever, it is apt to be forgotten that the 


ScrENTIFIC AMERICAN showed it months 
before, when it was still scientific news, and 
it then appears that the newspapers have 
scored a beat over us, in our own chosen 
field, when this is by no means the case. 
We make these preliminary remarks by 
way of apology to those of our readers who 
recognize the picture at the top of this 
page as one which they have seen before 
It is reprinted from our 
a date at which the 
airplane still a technical 
in deference to the fact that its 


in our columns 
issue of August 25th 
Caproni was 
novelty 
latest performance, which has given it a 
place in the news of the day, will doubt- 











flcod waters of the river. It represented 
a fight carried on for three months to save 
the old but 
partial victory. 

It will be recalled that the greater part, 
of the old bridge was rolled out of place 


structure, the river won a 


last December, giving way to a structure 
The old 
rested upon temporary piers to the north 
of the the 
presented a problem. The usual 


twice as heavy. bridge then 


new. Dismantling structure 
method 
would have been to place falsework under 
the entire length of each span and then dis. 
mantle the structure working from the old 
itself. This 
out of the question owing to 


however, 
the 
proximity of the spring flood season. It 


bridge procedure, 


was 


seemed quite certain that falsework in the 





center of the stream would then be swept 





less make most of our subscribers glad to 
recall just what it looks like. 

The performance to which we refer is 
the flight of October 22nd, from Norfolk 
to the Mineola Aviation Field, near New York. This 
flight was fully reported in the daily papers, so we need 
not repeat the details here. It should be stated, how- 
ever, that while a Caproni triplane identical with that 
illustrated above—of some 900 horse-power, making a 
speed of about 80 miles per hour, and carrying 4,400 
pounds besides its own weight—is said to be in Norfolk, 
the flight to New York was made, not by it, but by a 
It bore 
seven passengers in addition to the two pilots made 


biplane of substantially the same construction. 


necessary by its construction, and flew a distance of 
315 miles air-line, which means nearer 400 


Supporting the old span (behind) by trusses from the new, while the old is being 


demolished by the traveler working from the new bridge 
their objectives without the slightest difficulty. There 
was not a breath of air stirring, and the parachute re- 
mained suspended, as it were, a mid-air light, like some 
immense The Austrians 
stupefied or awestruck at the phenomenon, and for several 
minutes they actually ceased their gun-fire and switched 
off their searchlights. The raids were 
magnificent. No less than 14 tons of high-explosives 
were dropped, great conflagrations were caused, and 
much damage was done. All the machines returned to 
their base safely, and on time to the minute almost.” 


ghostly lamp. were either 


results of the 


away by the heavy current, throwing the 
old bridge into the river and perhaps also 
wrecking the new. 
showed, a much more serious disaster than the loss of 


As subsequent events 


two spans might have followed under such a plan. 
Consequently it decided to the old 
bridge by a cantilever method from the new structure, 


was dismantle 
virtually making the new spans hold up the old while 
they were being torn down. Trusses were placed under- 
neath the spans at the intersection of the upright posts, 
the trusses of course being as long as the width of the two 
structures taken together. A track was built along the 
top chords of the new bridge spans upon which a traveler 
was operated. This derrick could then reach over upon 


the old bridge, pick up the sections of 





along the route followed, in four hours and 
a half. The significance of such a perfor- 
mance requires no comment; the position 
of the Caproni machine is established far 
better by what it has done than by any- 
thing we could say about it. 

As to its réle in the war, there may be 
more ground for discussion. Some of the 
possibilities which it opens up are hinted 
at in the following description of a bombing 
operation carried out by the Italians 
against the Austrian of Pola. We 
quote from the /llustrated London News: 

“The big air raid on the famous Austrian 
Arsenal and Naval Base will undoubtedly 
rank amongst the most daring episodes of 


base 


the war. It covers the Italian aviators 
with additional glory. To cross the 
Adriatic, some 60 miles, by daylight 


would be no mean feat. To accomplish it 
at night is heroism. The raids were ac- 
complished with extraordinary precision. 
Each aeroplane, with four men on board. 





loosened steel and drop them down upon 

cars on one of the double tracks of the new 

structure. While only the outer portions of 

the old spans were being dismantled, the 
(Concluded on page 335) 


Which Water Cycle is the Fastest? 
ECENTLY there was held at Copen- 


hagen, Denmark, a unique water 
carnival, a feature of which was a speed 
contest for “water bicycles” and other 


queer craft. Three of the participants in 
this contest are shown in the accompanying 
illustration. 
a water large 
aluminum float and two paddle wheels. 


The man at the left is riding 
bicycle consisting of a 
The center machine, in contradistinction, 
is supported by two pontoons and driven 
by a single paddle wheel at the rear. With 
a view to and the 
builder has made use of a body. The 
pedals for driving the craft are in front of 
his seat. The machine at the right is sim- 


comfort appearance, 











left the aerodome at fixed intervals of four 


minutes. There were 20 machines on the 


Copyrighted, Underwood & Underwood 
Three “water bicycles” in the recent contest at Copenhagen, Denmark 


ilar to the first, except that it makes use 
of two pontoons and a single paddle wheel. 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 








Glass Fruit Knife That Will Not Stain 
T. ordinary steel or plated knife, as 

every attacked 
by the acids of many fruits, making a stain 


housewife knows, is 


that is removed only with considerable 


labor rhe glass knife which we illustrate 
is quite impervious to the most active fruit 
acid, and it takes a good edge, though of 
its brittleness, a some- 


course, in view of 


what thicker one than we are accustomed 
to. With a little of the care in washing 
which even now must be bestowed upon 
the china gravy-ladle and similar objects, 
this knife should prove very acceptable for 


cutting grape fruit, lemons, oranges, etc. 


Writing on Steel with an Electric 
Pencil 
HERE is only one way to prevent the 
theft of 
cutters 


small tools, saws, milling 


and other machine-shop equip- 


ment, and that is to mark each and every 
piece in such a manner that the lettering 


can never be erased For this and other 








purposes, the usual method is to coat the 





The shaft turned by each of the rubber- 
tired wheels carries a cam at the end nea: 
the outside bearing. This cam comes in 
contact on each revolution with a brush 
spring attached to the bearing post, thus 
making an electrical contact which rings a 
signal bell in the elevator. By setting the 
rubbertired wheels at the desired point of 
contact with the disk the bells can be rung 
at the exact intervals desired without at- 
tention from the starter. 

Because of the great speed reduction 
between the motor and the shaft on which 
the contact cams are located, slight varia- 
tions in the speed of the motor because of 
fluctuations in the voltage of the current 
are practically negligible and much greater 
accuracy is secured even on current sup- 
plied by an independent power plant in the 
building than would be from clocks. 

The device is entirely enclosed in a 
cabinet and the cabinet is usually placed 
in the engine room where the engineer can 
note the operation of the elevators and 
govern the power supplied to them ac- 








piece of steel with asphalt paint or wax, and 
then etch with 
crude and painstaking, with the result that pieces are 
generally left unmarked because of the time and trouble 


acid; but the process is 


involved 
Now comes Wm. Brester of New York city, who has 


perfected an electric pencil or ‘‘etchograph’’ which 


permits anyone to write or draw on a piece of steel, so 
that 
His device consists of a pencil member and a step-down 


the marking is etched deeply and permanently. 


transformer which may be connected to the nearest 


alternating-current socket In instances where alternat- 
ing current is not available, a direct-current circuit may 
be used in connection with asmall rotary converter. 

From the secondary er low-voltage side of the trans- 
former two leads are brought out, one connecting with a 
metal plate on which the work is placed, and the other 
with the The pencil 
has a hardened rubber handle and a metal clamp which 


connecting pencil member. 
holds a short length of ordinary copper wire. 
The operation of the “etchograph”’ is simple: As the 
electric pencil is drawn over the steel surface of the work, 
great heat is developed at the point of contact due to 
the high resistance of the iron or steel. By means of a 
rheostat control, the etching depth can be readily con- 
trolled. The pencil, fitted with a flexible lead, can be 
handled with the same facility 


pencil, so that any kind of writing can be done on the 


as an ordinary pen or 


work. 
Operating on a 110-volt 60-cycle circuit, the trans- 
former draws from 1 }4 to 2 amperes and delivers a current 
of about 20 amperes at a potential of 2 volts to the copper 
It is said that the ‘‘etchograph”’ is 


adapted for marking either iron or steel, and all classes 


point of the pencil. 


of high-speed carbon and machine steel, whether in the 


hardened or soft condition. It should release the tool- 


keeper from one of his most insistent sources of worry. 


The knife that needs no scouring 


It need hardly be pointed out that this adjust- 
this 


edge. 
ment alters the speed of the rubber-tired wheels; 
speed can be varied through a wide range by simply 
turning the knurled screw on each outside bearing post. 
After the adjustment has once been made a knurled lock 
nut holds the screw from turning. 

















Milling cutters, taps, drills and saws can be perma- 
nently marked with this electric pencil 


cordingly. For his convenience the con- 

tacts also operate a set of relays, one for 
each elevator, which in turn light or extinguish lamps 
behind red bulls-eyes in the front of the cabinet. These 
bulbs light in the order in which the elevators are started 
and indicate to the engineer just what is going on. 

In the eight installations in Chicago office buildings a 
considerable saving in the cost of operating the elevators 
has been made right here. In one case where hydraulic 
elevators are used the engineer has in the past been 
obliged to operate two pumps at full capacity in order 
to handle the load. This was necessary partly because 
of the irregular dispatching of the elevators, for in spite 
of the number of passengers, the cars were often all 
running at one time, while at other times only two or 
three would be in use. 

As soon as the despatcher was installed the engineer 
noticed that less power was required and within a short 
time was able to dispense with one pump entirely. In 
other cases the saving has not been quite so remarkable, 
but the relief of the starter from the duty of despatching 
the elevators, the better handling of the passengers in 
rush hours, and the more regular operation of the cars 
throughout the day has resulted in more satisfactory 
service and in every case a noticeable reduction in cost. 

The device readily lends itself to any conditions in 
which electrical contacts are required at regular pre- 
determined intervals. The ringing of bells at the 
beginning and ending of recitation periods in public 
schools; the despatching of suburban trains or cars from 
a terminal; the starting and stopping of pumps used to 
fill tanks at regular intervals; the firing of blasts in 
certain rotation in mines or quarries; the operation of 
electric clock systems in cities or public buildings; the 
blowing of whistles or ringing of bells for the beginning 
and ending of working hours in manufacturing plants, 
are only a few of its many possible applications. 

Any number of contacts can be arranged and at 

any intervals of time by increasing the 





Electric Elevator Despatcher 


N order to 
service in large office buildings it has 


maintain regular elevator 


been the custom to time the starting of 


each elevator, either 


bottom of the shaft, by means of a signal 


from the top or 


bell in the car. This does not eliminate 


the service of a starter in most cases, as he 
that his 


loading and unloading the cars. 


finds attention is required in 
properly 
Heretofore the bells have been operated by 
means of a clock, but owing to difficulties in 
keeping clocks properly regulated they have 
The 


extreme simplicity of a despatching device 


not proved entirely satisfactory 
a Chicago inventor 
fact that 


the signal bells 


recently produced by 
undoubtedly accounts for the 
the variations in time of 
operated by it is less than one-fifth of a 
second in 24 hours 

In this despatcher a small electric motor 
metal disk at a slow 


drives a speed by 


means of a worm and gear speed reduc- 


tion Bearing against the surface of the 


disk, 


more small rubber-tired wheels. 


which stands horizontally, are four or 


Each of 








number of rubber-tired wheels with their 
shafts and contact points and by increasing 
the diameter of the revolving disk. Other 
disks can also be added one above the other 
and all driven by one motor. The life of 
the device is almost unlimited as the disk 
may be adjusted to compensate for wear 
on the rubber tires, or the tires themselves 
replaced at small The 
itself operates at such a slow speed that 
aside from the motor bearings, the wear 


cost. machine 


is scarcely worth mentioning. 

In cases where it is desirable to operate 
the bells or other signals from a lighting 
circuit and current of the proper voltage 
is not obtainable, a motor-generator set 
can be installed in the base to step down the 
current to the proper voltage. The relays 
and all electrical connections are mounted 
on a small switchboard in the base. 


Potash from Canadian Kelp 


HE American consul at Prince Rupert, 
British Columbia, reports that a potash 
plant has been installed at Pacofi, on Cum- 
shewa Inlet, Moresby Island, off the coast of 








these wheels may be adjusted to come in 
contact with the disk at any desired point, 
from the center of the disk out to the 


By means of two rubber wheels bearing upon a revolving disk, circuits are 


made and broken with extreme precision 


British Columbia, the site of extensive 
kelp beds. 
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Modern Analytical Chemistry discusses 
some lines along which its scientific develop- 
ment has proceeded. There is a reply to 
the recent criticism on the paper on the 


Nature of Matter. Other artilces include 


A New Microscopic Test for Paper; and | 


The Early History of the Theory of Eccentrics 
and Epicycles. 


The Liberty Truck 


(Concluded from page 330) 
is called for, and four thousandths on the 
lower ring and the rest of the skirt. The 
manifolding system, designed for heavy 
gasoline, is the most experimental thing 
about the engine. 
The carburetor is set high and will be a 





vertical model, though the make ultimately | 


decided upon will be settled by trial. The 
multiple dry-disk clutch of 18 plates is 
completely enclosed in a bell housing, and 
detachable from the flywheel in practically 
the same way as a unit power plant. The 
aluminum casting embodies a platform to 


| were largely 


| of by beech, 


which gear lever and hand brake control | 


unit is bolted. 
ably heavy pedal action and the throw-out 
bearing is unusually large to give great 
durability. Between clutch and _trans- 
mission is a short universal shaft. 

The transmission gives four speeds, with 
direct on high; the lowest gear ratio 
(allowing for the 9% axle reduction) is 
56 to 1. Provision is made for attaching 
a winding gear to the side of the trans- 
The case is aluminum, 
together 


mission if required. 
and clutch and 
weigh about 300 pounds. 

The transmission is so ingeniously hung 
that to remove it, it is only necessary to 
remove a cap, knock out two pins at the 
rear, after disconnecting the pins in the 
three-gear shifter rods, and disconnect a 


transmission 


universal joint. 

The propeller is normally horizontal, in 
a practically perfect position for the drive. 
The axle, though it contains much that is 
ultra-modern, is in exterior appearance of 
standard construction. It is a full floating 
pattern with a pressed steel case and has 
taper roller bearings all through, even to the 
worm shaft. Both sets of brakes are 


| years it has 


The clutch has a reason-/| up in abandoned clearings. 


| and one in which the hand of man is hardly | 











individuals or groups take to travel they 
undergo marvelous changes in the land of 
their adoption. The tiny dogwood, scarcely | 
six inches tall in Alaska, becomes a 60-foot | 
giant in Texas and Florida. In the far | 
north the honey locust is little more than | 
a shrub; in the southern United States 
it is found as a medium sized tree, well | 





tanley 
“Tools 


defended by thorns and prickles; in the 
still more luxurious climate of South 
America it develops into an immense 


structure bristling everywhere with vege- 
table spears. 

It must not be imagined that these tree 
movements are things of the past. In| 
many parts of the country second and | 
third growth timber is entirely unrelated | 
to the original trees. The Catskill moun-| 
tains, when first visited by white men, | 
covered with spruce and hem- 
areas as have been cut over 
always been taken possession 
apple, and birch; and of late 
been noted that poplars and 
a strong disposition to grow 
Another case, 





lock. Such 
have nearly 





aspens show 


¥ 


BACK OF BODY 





to be seen assisting the transformation, is 
that of the wild red cherry, which within 
a generation has spread from the eastern 
to the western states. 

Just how do trees travel? It would be 
an awe-inspiring spectacle to see a great 
forest striding across the country, but ex- 
cept in the case of Macbeth’s Birnam Wood 
this has not been recorded as having taken 
place. They prefer to travel in embryo, 
transporting future forests halfway 
around the globe by means of tiny fruits 
and seeds light enough to soar through the 
air or float upon the water. All through 
the summer they devote their energies to 
maturing seeds and providing them with 
some sort of flying apparatus. 

The seeds of the ash have paper-like 
wings. Those of the elms and maples are 
equipped with membranes as gauzy and 
delicate as,those of a dragon fly. Willow, 
poplar and catalpa seeds are attached to 
tiny balloons. Hop seeds have a kite- 
like appendage. The evergreen trees and 

(Concluded on page 337) 


Stanley 
Carpenter’s Steel Squares 


Each Square is made from one piece of steel, and 
all four edges are machined. The graduations are ac- 
curate and cut deep. 

All five comers are hardened, adding greatly to the 
wearing qualities of the tool. 

They can be furnished in a variety of finishes which 
include Royal Copper, Blued, Nickel-plated, Galvanized 
and. Polished. 


Each Square is placed in an anti-rust envelope. 


STANLEY RuLeE & LEvet Co. 
New Britain, Conn. U.S.A. 

















336 


RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. 
The notices are inserted by special arrange- 
ment with the inventors. Terms on application 
to the Advertising Department of Scigentiric 
AMERICAN 


Electrical Devices 

ELECTRIC-REVOLUTION METER FOR 
INTERNAL COMBUSTION ENGINES.—J 
Kirey, 133 W. 63d St., New York, N. Y. The 
invention relates to a meter,especially adapted for 
indicating the revolutions per minute of aninternal 
combustion engine, the meter being designed for 
use in connection with automobiles. A specific 























A SECTIONAL VIEW 


object is the provision of an instrument which is 
adapted to be connected with the ignition circuit 
80 as to indicate by the rapidity of the current 
impulses the revolutions of the engine, the scale 
of the device being calibrated according to whether 
the instrument is used in connection with a single 
or multiple cylinder engine. 


Of Interest to Farmers 
PEANUT AND POTATO HARVESTER.— 
G. M. Mize, De Queen, Arkansas. The inven- 
tion has for its object to provide a mach.ne for 


lifting peanuts and potatoes from hills and for 
lifting the plow from the ground during transpor- 
tation. The machine comprises a wheel supported 








VERTICAL SECTION 


LONGITUDINAL 


frame adapted to run at its front end upon the 
ground and carrying digging means at the end, 
and means for raising and lowering the end, said 
means comprising a curved plate connected to 
the fiame at the front to rock on the frame, and 
a handle for rocking the same. 


HARVESTING MACHINE.— 
M. Anous, Terry, Montana. The invention pro- 
vides stalk gathering mechanism for directing 
the stalks into the machine as the latter is pro- 
pelied over the fleld, feeding mechanism for in- 
suring the positive movement of the stalks through 
the machine to prevent choking or any impair- 
ment of the operation, cutting mechanism for 
severing the stalks, and dividing them into short 
lengths, means for loading the stalks into wagons 
and lastly to provide a machine which may be 
readily attached to any form of wagon. 


ENSILAGE 


Of General Interest 


BAKERY APPLIANCE.—L. Yere, 2,448 
California Street, San Francisco, Cal. The 
object of the invention is to provide an appliance 
especially adapted for forming French rolls, a 
table is provided for supporting a board carrying 
the dough, and a plurality of blades having guided 
movement toward and from the tabie and counter- 
weighted to hold the blades elevated, the guides 
for the blades having means for permitting the 
blades to move laterally when in cutting position 
to separate the rolls. 





| level, miter, or tri-square, and_by means of which, 





WINDOW GUARD.—Heten 8S. Carson. 
Rippowam Terrace, Stamford, Conn. The in- 
vention relates more particularly to window 
guards of that nature consisting of skeleton 


frames inserted in position within a window frame, 
in vertical plane of an outer sash, in order to} 
effectually prevent ingress and egress, allowing 
the lower sash to freely move. Further objects | 
are to provide a guard which may be effectively 
locked in position by the use of a single lock, and 
which may be readily inserted and removed, from 
one window to another, the windows having been 
provided with socket fasteners to receive the guard 
bars. 

COMBINED WAY BILL AND ACCOUNT- 
ING COUPON.—F. P. Satu, care of American 
Express Co., Broadway, New York, N. Y. 
An object of the invention is to provide a shipping 
device, to be used by express companies or other 
carriers, in the form of a combined waybill label 
and accounting device of such a nature that all of 
the several coupon portions shall bear similar or 
identifying indicia, so that while one of the cou- 
pons is permanently fixed to the package it may 
always be available for the reproduction of any 
other portion of the device that may become 
destroyed or lost. 


LETTER FILE.—H. K. Kiso, Room 2325, 
15 Park Row, New York, N. Y An object of the 
invention is to provide a letter file in which the 
sides are formed with folded portions whereby the 
file readily expanded without bowing 


| Blks., 
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may be 


the front or back, and in which means are provided 
for securing the letters in position, and also an 
extension or name bag, which extends beyond 
the remaining part so that when the file is in a 
cabinet the name will extend above the file. 


| the 


SCIENTIFIC 


PEN-HOLDER.—F. J. Gropenaieser, Onida, 
So. Dakota. The invention relates more par- 
ticularly to pen holders of that type including 
pen racks adapted to receive and frictionally hold 
pens in extended horizontal position, the object 
is to provide such a holder with an extended base 
having means for holding a blotting pad or ab- 
sorbent member for catching and retaining ink 
spattering from pens immediately upon or after 
placing in the rack, the complete device can be 
produced in a simple inexpensive manner. 


ACCOUNTING DEVICE.—L. L. Srory, 
East Fairfield, Vermont. An object of the in- 
vention is the provision of an accounting member 
made up of a number of parts which will facilitate 
the correct entering of different items accurately; 
Another object is to provide a device with a base 
and frames for holding the accounting sheets in 
position in order to readily receive the various 
items placed thereon. 


CONCENTRATED FOOD PRODUCT AND 
THE LIKE.—T. Boserc O. SépeERLUND and 
F. Astunp, London, England. By this invention 
the food product is dried until its water content 
is five to ten per cent by weight, the material then 
roughly consolidated, and the resulting masses 
heated until fusion or melting of their outer 
surfaces just commences, whereupon the remain- 
ing moisture is suddenly evaporated by a reduc- 
tion of superincumbent pressure, whereby the 
masses are caused to swell and form a hard but 
porous product on cooling. 


Hardware and Tools 


JEWELER'S TOOL.—H. B. Scumipt, 738 N. 
20th St., Philadelphia, Pa. The invention re- 
lates generally to jeweler's tools and more par- 
ticularly to a tool employed in handling the jewel 
bearings of watches, especially in the cleaning 





A DETAIL PERSPECTIVE VIEW OF THE IMPLEMENT 


thereof, the object being the provision of a simple 
implement of this nature which will effectively 
engage and hold the jeweled bearings and pre- 
vent their accidental displacement and loss dur- 
ing the cleaning operation. 


STOVEPIPE SHELF.—V. Mrasex, Ocala 
Burbank, Fla. The invention has for its object 
to provide a shelf suitable for supporting a tea 
or coffee pot, and wherein the shelf may he col- 
lapsed for transportation, adjustable means are 
provided tor engaging the pipe to support the 
shelf in any desired position, the means for con- 
necting the shelf to a pipe comprise an adjustable 
ring between which and the pipe a tongue on the 
shelf engages. 

FRAMING SQUARE.—A. L. DrvucKkem!Lier, 
Great Falls, Mont. The invention has for its | 
object to provide a square which may be used as a | 





—_,. 











SIDE VIEW WITH PARTS IN DIFFERENT POSITIONS 


common rafters, jack rafter, and hip and valley 
rafters may be laid off correctly merely by varying 
position of the parts and wherein other | 
mechanism is provided for laying off mitered cuts | 
lor polygons. 

Heating and Lighting | 


AIR FILTER.—4J. Z. Hanson care of Beaudry 
Anaconda, Mont. The invention relates 
to warm air furnaces, and heating plants, the 
main object is to provide means interposed in the 
return air connection for filtering and humidifying 
the air on its passage from the furnace. The 
invention contemplates the provision of a plurality 
of sets saturated fabric strips to form a tortuous 
path for the air, and means for automatically 
maintaining the strips in a saturated condition. 


Household Utilities 


BED LINEN.—AnitTa von R. Hansen, 216 
W. 56th St., New York, N. Y. The main object | 
of the invention is to provide means whereby the 
blankets and comfortables, may be maintained in 
a cleanly condition by means of a readily laun- | 
dried envelope supplanting the upper sheet, | 
and whereby they may be handled as a unit for 
airing. A further object is to provide a readily | 
removable sham for the bolsters used during the 
day, which may also be used with the pillows at 
night, a flap being provided for concealing the 
portions upon which the head of a sleeper had 
jain when the bed is made up. 


| sion of air within the pump cylinder. 





AMERICAN 


Machines and Mechanical Devices 


FRICTION DRIVEN DROP HAMMER.— 
J. L. Scorr and E. Scorr, 22 Raleigh St., Foot- 
scray, Victoria, Australia. The invention is for 
the purpose of lifting, releasing and lowering the 
hammer head of a drop hammer by frictional 
mechanism. It enables drop hammers to 
actuated by inclosed friction plates. It also 
has for an object to obviate the necessity of 
adjusting the length of stroke of a drop hammer 
by manual labor. Another object is to dispense 
with revolving levers, arms, sliding dog clutches 
and shoes or lifting rollers. 


FRUIT SIZING MACHINE.—H. G. Prar- 
son, Box 221, Paonia, Colo. The principal object 
of the invention is to provide a machine for sizing 
and assorting fruit, by means of an arrangement 
of traveling bars and cables, on which the fruit 
is deposited and which act to define openings of 
various predetermined sizes at various points in 
the movement of the apparatus through which 
openings the fruit of corresponding sizes drop 
onto conveyers arranged for the reception of the 
fruit. 


CAN CAPPING MACHINE.—J. E. Hrres, 
913 Arch St., Philadelphia, Pa. The invention 
relates to the sealing of cans containing products 
of various kinds, in the present instance condensed 
milk, the main object is to provide a machine for 
automatically sealing such cans in an air-tight 
manner and in large numbers after the contents 
of the cans have been poured therein. The 
invention is particularly adapted to that class of 
can of which the cap is secured to the top by crimp- 
ing the metal. 


UNLOADING VALVE.—E. W. Browy, 1201 
14th St., Anacortes, Washington. An object ofthis 
invention is to provide a simple, durable and 
efficient device for unloading valves for air pumps 
of the type operated by gas engines and the like, 
in the nature of an auxiliary cylinder connected 











UNLOADING VALVE 


with the air tank, and inclosing a piston so re- 
lated to the intake valve of the pump cylinder, 
that the action of the compressed air within the 
tank will, upon attaining a certain degree of 
pressure, actuate the piston whereby to operate 
the intake valve, so as to suspend the compres- 


Medical Devices 


REVERSIBLE GLOVE.—J. E. Down, Suite 
509 Boston Bidg., Salt Lake City, Utah. One of 
the principal objects of the invention is to provide 
a glove, made preferably of rubber, and designed 
more particularly for the use of surgeons, the 
glove being molded with the thumb in a natural 
position, so that it may be used indiscriminately 
on either hand, such a glove may when pulled 
off of a user's hand (which in a rubber glove 
necessitates turning it inside out), be replaced 


upon the same hand without turning again, or | 


if desired, be placed upon the opposite hand. 


Musical Devices 





MANDOLIN BOW OR PICK.—F. T. Grirrin 
Ulm., Mont. The invention relates to a device 
combining the properties of a violin bow and a 
mandolin pick. An object of the invention is to 
provide a device which will produce a softer tone 
on the madolin than that obtained by an ordinary 
pick, which is easy to manipulate, and which will 
afford a wider range of movement. The device 
comprises a body presenting a hand grip having 
a head terminating in a convex cylindrical sur- 
face, hair on the head and means for securing 
along the cylindrical surface. 


Prime Movers and Their Accessories 
IGNITION SYSTEM FOR INTERNAL 





COMBUSTION ENGINES.—W. L. Learnep 
Concord, Cal. The principal objects which this 
invention has in view are: to provide a system 
wherein the products of combustion in one 
cylinder are employed as ignition means for 
exploding the charge in another cylinder; to pro- 
vide mechanism for carrying the system into 
effect, and power-driven means for operating 
said mechanism in timed relation to the charged | 
cylinder, and to provide an exhaust system for | 
engines for releasing an ignition charge of the 
products of combustion in each cylinder pre- 
liminary to completing the exhaust therefrom. 


Railways and Their Accessories 


STEAM TURBINE VALVE.—E. H. Wenrz- 
neR, Evansville, Ind. The invention relates to 
the inlet vaive of a turbine, and has for its general 
objects to provide a valve which is reliable and 
efficient in use and so designed that it will be | 
extremely sensitive to the action of the governor. | 
A more specific object is to provide a novel form 
of balanced valve whereby it can be easily moved 
by a centrifugal speed device or governor, so that 
fluctuation in speeds will be mimimized. 
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CAR-AXLE JOURNAL BOX AND SUP- 
PORT THEREFOR.—J. R. Fiemina, 801 Mon- 
roe Ave., Scranton, Pa. Among the principal 
objects of the invention are to provide means for 
quickly removing a journal box from service, 
to provide a box which may be reversed to com- 
pensate for service wear, to provide means for 
readily lubricating roller bearings when employed 
in the boxes; to maintain the boxes and axles 
connecting the same in alinement perpendicular 
to the track bed over which the wheels are 
operated. 


AUTOMATIC TRAIN STOP.—E. La Barre 
and W. Scuuckar, 895 Fairmont Place, New 
York, N. Y. Among the principal objects of the 
invention are, to provide a series of stationary 
signal-operating mechanisms adopted to auto- 
matically assume the position to which they have 
to be adjusted, to provide mechanisms operable 
electrically or mechanically at will, and in corre- 
spondence with or independent of the conventional 
visual or semaphore signals, to provide a signal- 
operating mechanism carried by a locomotive to 
set the brakes controlling the movement of the 
locomotive. 


Pertaining to Recreation 


SWING.—E. C. Fremavux, Rayne, La. The 
invention has for its object to provide a swing 
having a chair frame pivoted along its center line 
to a foot frame, the chair and the foot frames being 











A PERSPECTIVE VIEW OF THE SWING 


supported by independent means, the chair 
frame having slots at its side in which are disposed 
back supports which are pivoted to the chair 
frame below the seat, and which permit the seat 
to be reversed as desired. 


Pertaining to Vehicles 


AUTOMOBILE FENDER.—B. Kemp er, 
1007 Simpson St., Bronx, N. Y. The invention 
relates to a fender comprising a rigid frame pre- 
senting arcuated front members disposed in sub- 
stantially horizontal planes and spaced parallally 
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A FRAGMENTARY SIDE ELEVATION OF AN AUTO- 


MOBILE EQUIPPED WITH FENDER 


from each other, rollers being mounted to revolve 
between the arcuated members, a wheel mounted 
to revolve in a horizontal plane associated with 
the frame so as to project ahead of the rollers in 
proximity to said wheel, and means for adjustably 
securing the frame. 

AUTOMOPILE SIGNAL.—E. P. Goopcrttp, 
N. 2116 Mowise St., Spokane, Wash. The 
principal object of the invention is to provide an 
automobile signal formed to represent a human 
hand, which is so constructed that it may be 


| operated from the inside of a closed car for signal- 


ing an intention to stop or turn, to approaching 














VIEW IN SECTION SHOWING SIGNAL IN OPERATIVE 
POSITION 


vehicles, the device may be actuated qauickly by 
a spiral spring whose tendency is to force the hand 
outwardly, whereby to move the fingers and 
thumb into extended position, this may be ac- 


complished without necessitating the operator 
moving from his driving position. 
Designs 


DESIGN FOR A HAT DISPLAY STAND.— 
C. R. Hester, 358 5th Ave., New York, N. Y. 
This folding design for displaying hats in show 
windows and the like, represents four figures 
dressed in Oriental costume, the device is provided 
to support five hats. 


DESIGN FOR A TOY MONKEY.—S. G. 
SzopKo, care of Vogul Toy Mfg. Co., 2 Lispenard 
St., New York, N Y The illustration accom- 
panying the patent shows a perspective view of a 
toy monkey in a sitting position 





Nore.—Copies of any of these pavents will be 
furnished by the ScientiFic AMERICAN for ten 
cents each. Please state the name of vatentee 
title of the invention, and date of this paper. 
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‘Boston 








“Double Grips” 
35c. & 50c. | 


“Single Grips” 
25c. & 50c. 


‘Highly Nickeled | 


For your safety, security and comfort, garter 
fittings of metal are most essential. In the 
“Boston” these parts are highly nickeled, have 
smooth, rounded corners and edges and are so * 
protected that they do not come in contact 
with the skin. You'll like the “feel” of the 
smoothly finished metal fittings—they are 
stout, strong and extremely light. 


GEORGE FROST CO., MAKERS, BOSTON 


























~ HOME GUARD ARMY 
BARGAINS 


|200 Machine Guns 
100 B. L Field Cannons 
50 B. L Navy Cannons 
115 Revolving Cannons 
* 40,000 Knapsacks 50,000 Explosive Shells 
2,500 Tents 25.000 Uniforms (Blue) 


We have Supplied from our largest in the world stock of 
army auction goods, the U.S. Government and many states and 
cities with obsolete serviceable rifles and equipments, 
some of which were sold to us just prior to the U. S. 
Declaration of War. 

High Army Officers say: “Bannerman’s stock is a Godsend 






20,000 Rifles 
5,000 Revolvers 
5,000,000 Cartridges 


300 000 Equipments 


tag after receipt of order from state of Massachusetts 
2,000 rifles and 6,000 equipments were en route, Gov't 
auction sale terms, cash with order, Examination and testing 
at our arsenals. Immediate deliveries. 

Large Illustrated 428pp.encyclopedia catalog.mailed 50c. 


Francis Bannerman, 501 Broadway, N. Y. 



















Accurate Count 


E matically—while the work is being done. 

That's What it means to use the Productimeter: 
Made in many styles and sizes—adaptable to 

almost any counting application. 

Write for complete catalog No 36 
DURANT MFG. CO. 

Milwaukee, Wis. 


the Productimeter 
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10°¢CPENCIL 


rfect 


'7 Degrees-All pe 


AMERICAN LEA 


Most perfect device yet produced for 

eliminating glare without affecting driv- 

ing light Complies with all Dimmer 

laws Aclear,evenly diffused light without 
glare-—-strong enough to 


penetrate fog. sleet, 

snow or rain. No,breakage. Don’t take chances 

Make your night driving safe. If you can’t 

get O-U-Lite Dimmers from your dealer 

send $1 fora pair on ten days’ trial. Satis- 

faction guaranteed 

0.U-LITE co. 

Kacine, 


State Street 
Wis. 





















strikes 
twelve 


midnight 





SATURDAY NOVEMBER 10th 


It will then be too late to 
mail your order for the 
magazines you like at our 
Fall Bargain Prices. We 
handle every periodical 
published and 


WE TRUST YOU 


Send us your magazine 
order now, without remit- 
tance. We will fillit at the 
LOWEST CLUB RATES 
OBTAINABLE, (GUAR- 
ANTEED) and you may 
pay on receipt of bill. The 
only complete early Fall 
magazine catalog and price 
list published can te had 
from us FREE for the 
asking, but remember that 
your order must be post 
marked not later than Nov 
10th 1917, to get the Bar- 
gain rates. To be sure of 
them, ORDER NOW. 


OORE-COTTREL 


MO0RE-c¢ AGENCIES 


NORTH COHOCTON, N. Y- 











| | boxes—single 


| Traveling Trees 
(Concluded on page 335) 
| the birches produce winged seeds. The 


|| alders, tulips and ashes send forth winged 


seeds occupying matured 
pistils. The parachuted seeds of the pine 
are given an encouraging push into the 
world with the bursting of the cone. The 
exploding pods of witch hazel and wistaria 
fairly hurl their children out upon the 
breeze. 

The nuts are enthusiastic sailors; not 
a few of them are built along approved 
nautical lines, and when dropped into the 
water become thoroughly seaworthy boats. 
Cocoanut, cashew and mahogany all make 
ocean voyages. The cocoanut is covered 


proof enevlope of hairs. 


As soon as the nut falls into the water, a 
tiny shoot peeps from one of these eyes 
and sends forth big leaves, which act as 
sails to waft the little ship along. Finally 
roots begin to appear at the other two eyes, 
and in a short time this forehanded voy- 
ager is fully equipped with roots and shoots, 
ready to land on an island and start de- 
veloping into a tree. The cocoanut is such 
a good sailor that it has planted colonies 
upon almost every reef in the warmer 
waters. However, the cashew excels it in 
marine engineering, being equipped with 
a double hull and an inner skin. Between 
the outer and inner shells circulates a black 
waterproof juice, which has been aptly 
termed the caulking between the decks. 
The bladdernut lacks this equipment, but 
| possesses water-tight compartments, which 
have no bulkhead doors for the captain to 
forget to close. And there are other nuts 
| which buoy themselves up with air cham- 
| bers and oily skins. 

These tree voyagers make trips quite as 





The Japanese black | 
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with a thick husk, and this has a water- | 
As it floats the | 
three eyes seem always to remain on top. | 





currant is continually landing Asiatic seeds | 


upon the shores of Oregon and Washing- 
ton. 
\the Hebrides coast. 
waters of the North Sea offer no barrier 
| to travelers. Propelled by the 
|strong winds of the region, trees like the 


| 
| long as those of men. 
| 
} 
| 


these 


West Indian seeds are picked up on | 
Even the frost filled | 


| honey-locust send tiny ice-boats scudding | 


across the frozen surfaces, while 
stick to the more common air route. 


others 


| Full grown trees may not actually walk | 


| across the landscape, but at times they do 
swim. There are many records of float- 
ing islands, which not only make voyages 
up and down rivers, but occasionally em- 
bark on ocean trips. At the mouth of the 
Amazon sections of land frequently break 
off and float serenely out to sea, and there 
have been instances observed where they 
|made port safely. The trees which grow 





|on such floating islands may be said to | 


travel in the most literal sense of the word. 


| Advantages of Gas Consumption 


HE shortage of coal supply in France 
| and the recent measures taken at 
| Paris and elsewhere for limiting the sub- 
|scribers’ consumption of gas, has led to 
considerable discussion upon this subject. 
Cutting down the gas supply for domestic 
purposes led to an increased purchase of 
coal, and it is argued that this idea defeats 
|its own end. This position is maintained 
|by M. Louis Dausset, a leading member of 
|the Municipal Council, and in order to 
| prove the all-around economy obtained 
| by the use of gas, he brings out the follow- 
jing points: No one will deny that the 
| most economical method for utilizing coal 
lis not to burn it in a grate, but to distil it 
| ead use the gas. In fact when coal 
| burned on a household or industrial grate, 
| there is produced a distillation of the 
| volatile constituents, and when at the 
|proper temperature they are volatilized 
in the chimney and thus their calorific 
power is lost. It is estimated that the 
| thermic yield of coal on the grate, that is 
|the number of calories utilized compared 
with the number developed by the com- 
|bustion, is hardly over 10 per cent in 
industrial furnaces and 15 


is 





per cent in 
kitchen stoves. The direct combustion | 
of 2,200 poynds of coal develops 7,000,000 


calories, which at 12 per cent efficiency 
(for instance), gives 840,000 calories utii- 
| ized. 
‘coal would produce 250 cubic meters 
| (7,500 cubic feet) of gas at 5,000 calories 
| per cubic meter or 170 calories per cubic 


Distillation of this same amount of | 





Building the 


Pullman Car 


HE strength of the Pull- 

man car represents one 

of the best forms of insur- 
ance the traveler can buy. 











For seven years every car 
built by the Pullman Company 
for its service has been of solid 
steel. These cars possess the 
rigidity and strength of a 
battleship. 


During this period a large 
proportion of the older, but 
still modern cars, have also 
been rebuilt to almost equal 


strength. 


This has been accomplished 
by introducing steel under- 


THE PULLMAN COMPANY 
Chicago 





frames, steel vestibules and 
steel sheathing on the sides. 


In addition to the factor of 
safety, fifty years of experience 
in designing and building cars 
has brought about an almost 
unheard of development in 
traveling convenience and 
luxury. 

The modern Pullman is fully 
equipped with the most up-to- 
date steam fitting, electric wir- 
ing and plumbing. 

It offers a degree of safety, 
innumerable luxuries and a 
personal service that have 
established a world-wide 
reputation. 

















for life. 
ge than any ordinary steel can—and it holds it. You can use it for years without honing. The 
secret of this wonderful steel is ours alone, and we guard it jealously. 
Here’s our unqualified guarantee: Buy a Shumate “Barber” razor and use it—not once, but as long 
as you like. If you say after an exacting trial that you don’t like it, we'll exchange it without a word. 


Sent postpaid, BEYOO 
State whether you want light, medium or heavy blade. 


Established 1884 
Capacity 6,000 razors daily 


This Shumate “Barber” razor is so good that we dare guarantee it to you 
Here’s the reason—the blade is made from Tungsten Alloy Steel, which takes a keener 


In remitting, mention your dealer's name, and a chamois 
lined, rust-proof case will be included with your razor. 


Shumate Razor Co., 748 Locust St., St. Louis, U.S.A. 








YouTakeNoRisk 


This Razor is 
GUARANTEED FOR LIFE 





Heavy blade for very strong beards, 
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best fitted for the job. 

















Starrett Hack-Saws 


are unexcelled just as Starrett Tools are unexcelled 
You buy Starrett Tools because you know that you can 
get none finer, none more accurate, none more dependable. 
It’s the same with Starrett Hack Saws. 
Whether you buy these saws in large quantities for a big 
shop, or in smaller numbers for occasional use, you buy more 
than a good hack saw—you also buy the right saw, the one 


Our catalog No. 21B, describes the Hack Saw that is Unexcelled and tells you 
how to pick the number of saw that will do the best work on any given job 


The L. S. Starrett Co. 


The World’s Greatest Toolmakers 
ATHOL, MASS. 
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iberty War Number 


of the 


CIENTIFIC AMERICAN 


DECEMBER 1, 1917 


Never before has so gigantic a task confronted this nation. 
Out of our great peace-loving country, with its modest little army 
which on paper compared favorably with that of Belgium, we 
are endeavoring to construct, in a single year, a huge military 
machine that will play a leading roll among the most powerful 
forces of war that the world has ever seen. What this means is 
too much for any but a man of military training to grasp. 

Considerably more than half the year has passed and in the 
meantime what has been accomplished? With the object lesson 
of Europe before us, no one is foolish enough to believe that an 
army of a million men can be raised overnight, and yet the public, 
unaccustomed to military affairs, is impatient to know what 
progress our leaders are making. This the SCIENTIFIC AMERICAN 
will undertake to tell in a special War Number. 


Growth of our Army 


By means of graphic comparisons the development of the 
United States Army from a pygmy into a giant will be portrayed 
in an impressive manner. There will be an article telling of the 
organization of our army and how it differs from European or- 
ganizations. This will also show what an immense amount of 
detail is involved in keeping such an army supplied with food 
and ammunition. 


The Cantonments 


With all the experience of our Allies at our disposal we are 
going about the training of the National Army in a very thorough 
and methodical way. The organization for our cantonments and 
the immense amount of labor involved in constructing these 
training camps form a most important chapter in American his- 
tory of the present war. 


Our New Rifle 


The American Army is to be equipped with a new rifle known 
as the “U. S. Rifle, Model 1917.”" It is based on the new British 
rifle but has been modified to use .30 ammunition. The dif- 
ference between this arm and the one heretofore used by our army 
is very ably discussed by a rifle expert. 


War in the Sky 


In the field of Aviation the United States expects to spend 
six hundred and forty million dollars—a most important part. 
Progress in aeronautics is so rapid that although the SCIENTIFIC 
AMERICAN devoted its issue of October 6th largely to this subject, 
there will be much that is new to be told in the December Ist issue. 


The New U. S. Navy 


Never before has the world seen so large an appropriation 
for naval construction as that which has been authorized his 
year. Just what is to be done with this appropriation and how 
it will effect the standing of our Navy among those of other na- 
tions, will be told in a special article. Despite the fact that this 
war must be won on land it is of utmost importance that the seas 
be kept open in order to supply our armies abroad. This is the 
task which has been set out for the Navy. Every patriotic 
American should make himself acquainted with the present 
development of the United States Navy. 


Building the Navy Ashore 


Aside from the actual construction of ships much work has 
been done in preparing yards and docks to accommodate our 
new naval growth. This is a feature of naval work that is often 
overlooked. An able article on the subject will be published in 
this special number. 

In addition to the foregoing articles there will be important 
ones on the wonderful development of our merchant marine; on 
the part that we shall play in Red Cross work and on various 
other features of the great war in which America is directly con- 
cerned. 

Aside from the military and naval articles, there will be the 
usual pages devoted to progress in scientific, mechanical and in- 
dustrial developments of the day. 


























foot and gives a residue of 2,000 pounds of 
coke. The thermic efficiency of gas is 
about 30 per cent and that of coke 20 per 
cent, and on this basis a ton of coal dis- 
tilled will take the place of 2,600 pounds 
burnd on the grate, whence an economy 
|of about 15 per cent. However, we should 
not omit to take account of the valuable 
products coming from the distillation of 
coal, and this consideration in itself is an 
| important one in favor of gas supply. The 
|distillation of this same ton of coal will 
|furnish 20 pounds of sulphate of ammonia 
| fertilizer, and this allows of treating 3,300 
square feet of ground; also 25 pounds of 
| anthracene and other carbides which are 
extensively employed in the industries. 
| For war purposes we have also 2.2 pounds 
|of phenol and 15 pounds of benzol, which 
| can supply some 25 pounds of explosives or 
| what is needed for 15 shells of 75 centimeter 
(3 inch) size. Thus it is seen that the 
|limitation of the city gas supply acts to 
| deprive agriculture and the war industries 
of valuable material. In the above argu- 
ment there is not taken into account the 
great waste of coal in grates, for it is not 
utilized during the whole period of com- 
bustion. Once lighted, the fire keeps on 
burning after food is cooked, or after 


November 3, 1917 


LEGAL NOTICES 





OVER 70 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyvniGHTs &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patént protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 

MUNN & CO. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 

















Annual Subscription Rates for the 





persons have left their houses, and this 

| means considerably more waste than might | 
| be thought at first sight. Thus the above 
| figure of 10 or 15 per cent theoretical yield 
|should be reduced in practice to 20 or 25 
| per cent in favor of gas over grate-burned 
coal. 





| Measuring Daylight 
Tungsten Used as a Substitute for Selenium 


Scientific American Publications 
Subscription one year. .......--seeeeeerccees $4.00 
Postage prepaid in United States and possessions, 

Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
postage prepaid. 
Subscriptions for Canada postage prepaid... 


The Scientific American Publications 


Scientific American (established 1845)... $4.00 
Scientific American Supplement (estab lished . 
ceccce ; 5.0 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by postal or express money order, bank 
draft or check. 


$5.50 
4.75 








HE Weather Bureau publishes daily 
figures giving the percentage of sun 
shine, 
|luminating companies in compiling statis- 
| tics on the generation of power. But the 
| Weather Bureau recorder is so set up that 
it will record whenever the sun’s disk can 

| be made out through the cloud film; hence 
| what it gives is really a sunshine record, 
fe not at all a daylight record. On 
many days when there is no 


|centage of practically zero. For this 
|reason there has been a demand for an 
|instrument which would record the true 
| percentage of daylight. 

| The obvious line of attack here is to 
|construct a receiver using the selenium 


cell, whose resistance varies with the light. | 


| But in a series of experiments carried out 
at the instigation of a Boston illuminat- 
ing company it was found that this mate- 
rial was not entirely satisfactory, and a 
substitute was sought. Wholly by acci- 
|dent—to be precise, through failure of an 


experiment when repeated in a different | 


light from that under which it had orig-| 
inally been performed—it was discovered 
that tungsten possesses the property which | 
has always been thought peculiar to} 
selenium. 

| The first receiver made for the daylight | 


and these have been used by il-| 


need for | 
artificial light it shows a sunshine per- | 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


POSITIONS OPEN 


The Western Electric Company, Incorporated, 


has opportunities for physicists, chemists, engineers, 
designers, and draftsmen, for work of research, de- 
velopment, and design related to problems of tele- 
phonic, telegraphic and radio communication which 
‘are matters of public importance. 
| and permanent sitions are open. 
not in person unless so specifically requested, to F 
Jewett, Chief Engineer, 463 West St., New York, N. Y. 


WANTED.—CAN SHOP FOREMAN 

EXPERIENCED man for night foreman. Must be 
familiar with can making machinery and able to over- 
see the repairs on same. Must be practical handler of 
help and able to get the best results. Good opportunity 
for right man. In answering state qualifications, re- 
ferences and salary desired. Also where employed for 
past five years. Position to be filled within two weeks. 
Address all communications Mr. Hoyt, care Hires Con- 
densed Milk Company, Malvern, Penna. 


AGENTS WANTED 
500% Profit. Free Sample Gold and Silver 
Any 


Both temporary 
Apply by : a 


AGENTS. 
Sign Letters for store fronts and office windows. 
one can puton. Big demand everywhere. Write toda 
for liberal offer to agents. Metallic Letter Co., 438 N 
Clark Street, Chicago, U. S. A 


TEACHERS WANTED 
MEN NEEDED for College positions in all depart 
ments of Science. $1400, $1600, $1800, $2000 Salaries. No 
charge for enrolment. The Interstate Teachers’ Agency, 
Macheca Building, New Orleans. Louisiana. 


PARTNER WANTED 
THE WAR WILL NOT @AST ALWAYS.—I want 
partner to help manufacture new 6 Cent article used in 
every house the world over. Write for sample. A. L. 
Higgins, Bar Harbor, Me. 


J. M. COLMENARES 
Lima, Peru, Espaderos Street, No. 569, P. O. Box 277. 
Accepts important representations and attends to com- 
mercial propaganda. 
ARE YOU INTERESTED? 
I AM leaving thiscountry about the end of November 


recorder accordingly consisted of a group on an eight months business.tour through the principal 


of 40-watt tungsten lamps, mounted on a 
'board and located on the roof so as to 
receive light from the north sky only. 
The day on which this was first put into | 
operation was partly cloudy. About the | 
middle of the afternoon, however, the 
‘clouds disappeared, leaving a perfectly 
clear sky. To the investigator’s amaze- 
ment, the recording pen, instead of rising 
to greater heights, promptly fell, disclos- 
ing the fact that the light received from 
‘the clear sky was considerably less than 
obtained by reflection from clouds. It 
was accordingly decided to invert the re- 
ceiver and place beneath it a white re- 
| flector designed to deflect to it the radia- 
|tion from the entire sky; and with cer 
| tain modifications made necessary by the | 





artificial character of the city atmosphere, | ,,%™ 


| this arrangement was permanent. 

The albedograph, as it has been named, 
has been in operation for several months, 
|with good results. The lamps whose 
variations in resistance starts the chain 
of events which leads to the recording 
lof the daylight percentage are arranged 
in series with multiple grouping, so as to 
afford maximum sensitiveness with mini- 


| firms. 
| todeal with South 


| cities of South and Central America, apd would like to 


act as representative or otherwise for a few American 
Spanish is my native language and 1 know how 
American. business men. Have 

. i Bunster, Highland Court 
Hartford. Connecticut. 
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Sts., Germantown, Philadelphia. Pa. 


CTORY SITE™ 
With K.R..Sipine on 
PRopERTY; IN THEBR 


70,000 sarret 
305 ¢t. frontage-2 Streets 


The Norcross Brothers eon 
103 PARK AVE. NY. 





















Polytechnic Institute of Brooklyn 
COLLEGE OF ENGINEERING 
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in Science leading to the degree of Master of Science. 
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mum current through each lamp. 
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Notes 
ad 


Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 


patents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 





(14256) A. W. asks: What is a billion? 

There are two systems of writing numbers. In 
the French system which we follow, a billion is a 
thousand millions, and it is written thus, 1,000,- 
000,000, with a one, followed by nine ciphers. 
In the other system, which is known as the 
English system, a billion is a million millions, and 
it is written thus, 1,000,000,000,000, with a one, 
followed by twelve ciphers. In both systems a 
million is the same quantity, and so are all num- 
bers up to 999,999,999. Large numbers in astrono- 
my and the enormous debts which the nations 
are now piling up for their descendants to pay are 





differently read in the two systems although | 
written in the same figures. You will find your | 
question answered in Todd's New Astronomy, on 


~age 40. We will send you the book for $1.45 
sstpaid, and shall be pleased to receive your 
rder. 


(14257) L. H. A. writes: I have read 
ith considerable interest your answer to W. F. 8. 





No. 14034), which only recently was called to 

attention. You have correctly exposed the | 
tallacy in W. F. 8's argument that cast iron will | 
“float’’ at a depth of 33.7 miles of water, but it | 
seems to me that you have treated your corre- 
spondent far too gently and that you have per- 
mitted to pass unchallenged a number of state- 
ments which are highly amusing to anyone having 
a knowledge of the most elementary principles 
of physical chemistry or to anyone who takes the 
trouble to inform himself on recent progress in 
high pressure research. 

\s an example W. F. 8S. makes the statement 
that in the case of water ‘‘we do not know what 
appens after some 90,000 pounds per square inch 





has been passed.'" Now as a matter of fact, we 
do know exactly what happens after a pressure of | 
“0,000 pounds per square inch (6,000 kg./cm 

has been passed We know what happens up to | 
pressure of 300,000 pounds per square inch | 
20,000 kg/cm?). By referring to the investiga- 

tions of Bridgman published in the Proceedings of 
the American Academy of Arts and Sciences Vol. 

XLVII No. 13, W. F. 8. may find out for himself 
what happens to water over a considerable range 
of and pressure. He may see for 
example that at 20°C and 9,000 kg./cm? water 
has a specific gravity of 1.22 and that a further 

increase of pressure at this same temperature 
causes the water to freeze solid to a form of ice 
having a specific gravity of 1.35. He may also 
»bserve that the pressure at which water solidifies 
to this dense form of ice varies continuously from | 
about 6,400 kg./cm*at0°C to 20,000 kg. /cm*at74°. 
Moreover if he really desires to know the specific 
gravity of water at a depth of 33.7 miles he can 
refer to the following table of depths and densities 
which I have calculated from the experimentally 
determined values of the specific volume V at the 
pressure P by means of the equation y= VdP. 
The integration was performed by the method of 
mechanical quadrature. 


temperature 





y P P 

Depth kg./cm? kg./cm* Sp.gr. Sp. gr. 

in kilo- water water 

meters at 5° at 20° 5° 20° 

0 1<4 1 1.000 0.998 

10 1020 1020 1.043 1.039 
20 2085 2075 1.080 1.074 
30 3180 3165 1.113 1.105 
40 4310 4285 1.140 1.133 
50 5460 5430 1.166 1.159 | 
60 6640 6600 1.189 1.182 | 


The above values are correct for pure water 
only, but the corresponding values for ordinary 
sea water are not very far different. It is interest- 
ing to observe that since deep water is usually at 
a temperature of about 4 degrees, if water at any 
such depth as 60 kilometers (36 miles) existed, it 
would be frozen solid to the dense form of ice 

It is evident that the above table gives results 
which differ by many hundreds per cent from the 
value calculated by W. F. 8S. from his “ordinary 
structural or engineering formulae,’’ and the con- 
clusion seems to be forced upon us, either that his 
“ordinary structural or engineering formulae’’ are 
inapplicable to the present case, or that his com- 
putations are somewhat in error. 

In conclusion I should like to say a word about | 
what your learned correspondent chooses to call | 
the “crushing strength’’ of water. Now, if 
there is any case on record where a macroscopic- 


ally homogeneous substance, whether solid, 
liquid, or gaseous, compresses more at high 


hydrostatic pressures than at low pressures it 
would be very interesting to receive full details. 
To confuse the effects of uniform hydrostatic 
pressure with the effects of unidirectional stresses 
is a very common mistake, aithough none the less 
excusable, and probably it is a confusion of ideas 
of this kind which has beguiled W. F. S. into be- 
lieving in a ‘“‘crushing strength"’ of water. How- 
ever, I shall not attempt to convince him of the 
nudacity of the theory he puts forth, and I shall 
end this note by admitting that after all perhaps 
we can not prove that he is wrong; at any rate 


with no more certainty than we can ‘‘ prove"’ that | torpedo has a range of about ten thousand yards, | Union Tool Chest Wor 
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the earth is round or that perpetual motion is 
impossible. A. Perhaps the most frequent 
Query which comes to our desk is in reference to 
the sinking of a heavy body in water. The belief 
seems to be widely held that at a certain depth 
an iron ship or an iron ball will remain suspended, 
floating about and never reaching the bottom. 
These inquirers evidently confuse weight and 
pressure. A body sinks in a fluid when it weighs 
more than the fluid which it displaces, which 
evidently has the same volume as the body. 
For this reason any heavy body will go to the 
bottom in water since water is nearly incom- 
pressible. A few months ago an esteemed Corre- 
spondent, an engineer of high repute, took excep- 
tion to our statement and gave as the result of 
his calculation that water at 33.7 miles would 
be as dense as iron and that an iron ship would 
float upon such water. We have just now re- 
ceived the above further statement on this matter 
from an authority connected with the Geophysical 
Laboratory, Washington, D. C., which we are sure 
will greatly interest our readers. It shows that 
if water existed at any such depth it would be 
frozen by the pressure of the water above it, since 
the freezing point of water is lowered by pressure. 
The facts and reasoning of this writer are worthy 
of preservation since probably they are not 
accessible to the majority of our readers in their 
orisinal sources. 


(14258) O. P. A. says: There are some 
questions which have arisen in my mind in study- 
ing the reports of war operations and methods 
which I should like to submit to you. The sub- 
jects on which I have been unable to get a definite 
viewpoint are the following: 1. What is the 
size or approximate size of that part of a sub- 
marine periscope which appears above the surface 
at such time as the submarine is in search of its 
“prey?"’ I understand, of course, that the tube 
of the periscope is small, perhaps six inches in 
diameter, but whether the part which appears 
above the surface of the water is more distinctly 
visible than the mere diameter of that part of 
the tube which is below the surface of the water 
I am not able to clearly understand from my 


reading of this subject. 2. Is ‘“‘smokeless”’ 
powder actually and absolutely smokeless? I 


read of the battle fields being enveloped in clouds 
of smoke and see what purport to be illustrations 
of naval action in which great clouds of smoke 
appear just in front of the guns, and I have seen 
somewhere a statement that “‘smokeless'’ powder 
is only partially so. Perhaps my confusion on 
this subject may grow out of the fact that the 
explosive used in shells is not smokeless, and also 
that naval guns do not find it necessary to use 
the smokeless variety of powder. 3. Does the 
bullet of, say an army rifle, or the projectile of the 
field gun, reach its victim before the sound of 
firing, or in other words does the projectile travel 
more rapidly than sound? The rate of speed at 
which the sound would travel might, however, be | 
determined somewhat by air currents; doubtless | 
the flash of the gun would be seen before the arrival 
of the bullet provided there were no obstructions; 
or, in other words, light, I presume, must travel 
much more rapidly than a bullet; but if you could 
give me an answer to both of these inquiries 1 | 
should appreciate it. 4. What is the material | 
of which rifle projectiles are now made; also the 








| bullets used in shrapnel; or, in other words, has 


the day in which “the bullets are made of lead,”’ 
passed? I notice that our exports of lead are 
trifing when compared with those of zinc, copper 
and brass, and if lead 1s still the accepted pro- 
jectile for rifles and shrapnel it would seem as 
though the demands upon the United States 
would be very large. 5. Can you tell me also 
the extreme range of the most powerful guns of 
today as shown in actual warfare? My impres- 
sion is that shells have been thrown something 
over twenty miles and proved effective from the 
practical war standpoint, but I am not quite clear 
on this subject; also the extreme range of the 
submarine or automobile self-propelling torpedo 
from the practical standpoint. I know that 
theoretically the range of the great guns is some- 
thing over twenty miles and that of the torpedo 
approximately five miles. A. 1. While cruising 
about looking for ships submarines are prone to 
run “awash,"’ that is with the conning tower above 
the water. When smoke or the upper works of a 
vessel is sighted observations are taken and the 
sub then submerges. When within range, as 
determined by the observations, the periscope is 
exposed to obtain a definite and accurate sight 
for firing the torpedo. The periscope is about 
six inches in diameter with a hood of possibly 
eight inches in diameter and it will projectfrom 
four to six feet above the water. The visibility 
of the periscope depends not so much upon its 
size as upon the wake made by its progress through 
the water. It is practically impossible to main- 
tain a specified depth of submergance except 
while under way when it is accomplished by means 
of the planes. 2. The modern “smokeless” 
powder is not smokeless except in comparison 
with the old black powder. The cloud of “smoke” 
however, which appears in pictures of gun fire is 
principally a vapor which is quickly dissipated 
and which does not hang like a cloud as the old 
powder smoke used to do. 3. At 60° F. the 
velocity of sound in still air is 1,120 feet per 
second. The muzzle velocity of the army service 
rifle is 2,700 feet per second. The velocity of | 
light is 186,000 miles per second. 4. Rifle| 
bullets are of lead, copper coated. This coating | 
is necessary because the rifling would strip pure 
lead. Shrapnel bullets are “almost any old thing’ 
but preferably of lead. The extreme range | 
of the heaviest guns now in use is about thirty-five 
miles. Such a range however, is not altogether | 
desirable because Of the difficulty encountered in 
fire control. At sea the maximum effective range 
is probably about ten miles, while the modern 
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Scientific study coupled with 
practical manufacturing meth- 
ods—this is the basis of the 
MAZDA Service that helps 
lamp-makers produce better 
lamps. 











MAZDA 


*“‘Not the name of a thing, but the mark of a service’ 





MAZDA is the trademark of a world-wide service to 
certain lamp manufacturers. Its purpose is to collect 
and select scientific and practical information con- 
cerning progress and developments in the art of incan- 
descent lamp manofacturing and to distribute this 
information to the companies entitled to receive this 

ice. MAZDA Service is centered in the Research 


The Meaning of MAZDA 





Laboratories of the General Electric Company at 
Schenectady, New York. 


The mark MAZDA can appear only on lamps which 
meet the standards of MAZDA Service. It is thus 
an assurance of quality. This trademark is the prop- 
erty of the General Electric Company. 





RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 
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UNION 
TOOL CHEST 


Because you know right 
where to look for your 
tools If not there, they 
have been borrowed or 
mislaid, Keep tools safe, 
clean, free from rust. Built of selected plain or quartered oak or 
leatherette covered, some with mahogany fronts. Correctly designed, 
drawers perfectly fitted, some felt lined, many sizes. 

Write for our Catalog and Prices. Chest guaranteed to meet your 


entire approval or money back. 
26 Railroad St., 
Rochester, 
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Rochester, N. Y. 
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The Bessemer JS a Gold Medal Engine 


PROGRESS IN OJL ENGINES is best represented 
by the Bessemer Oil Engine—an engine that combines 
simplicity, economy and reliability. Built with en- 

crank case and using a crosshead, thus adding 
years to the life of engine. 


Bessemer Oil Engines 
Burn the low-priced fuel oils and many of the crude 
oils costing but a small fraction of gasoline, coal-fired 
steam plants, or purc electricity. Bessemers 
awarded Go ledal Panama-Pacific Exposition. 





The Bessemer Gas Engine Co. 


Grove City, 


14 York Street Pa. 





Write for catalogue. Sizes from 15 H. P. to 180 H. P. 
Gas Engines to 350 H. P. 
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To the man of affairs 
who is answering his 
country’s call to arms 


ie Management of Your 
"is a twenty-page booklet 
describing the services performed 
by thiscompany. It will interest 
— man who is giving thought 
to the safeguarding of his busi- 
ness interests while in the service 

his country. We will gladly 
mail you a copy upon request. 
Further details wil! be cheerfully 


oT} 


Estate 


given by the officials of this com- 
pany at our main office or at 


either of our uptown branches. 


Union Trust Company 
of New York 


80 Broadway 
786 Fifth Ave. 425 Fifth Avenue 
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$8,500, 000. 
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You Have Natural Ability 
Se ae 


HERE is one kind of work that you can do better than 

anyother. Your naturalability fits you a And 

too, you will make more money in this job than in 
any other. To fit yourself into the right job that utilizes 
your patural ability is a dificult task. Some men never 
find the ee But you can get help. 


Analysis Free 2 ih'sr 


my will give 

ou the same analysis 

free. Will te y: you how to line uy » your natural talents 
“a + ma practical experience. he analysis is free, . | 

rite today for the personal examination blank. Just 

wand name aod address. You'll be under no obligations, 

American School of Correspondence 

Dept. G- 242 Chicago, U.S. A. 
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For Hard Service 


ROTHMOTORS 


If you require hard service from a 

motor—one that will not break down 
in the midst of an important job—inves- 
tigate Rothmotors. For 20 years they 
have given splendid service to thou- 
sands of manufacturers. 
Inferior motors mean power 
waste, costly breakdowns and 
money losses. Don't experi- 
ment. Write today for booklet 
containine interesting motor 
facts. 

ROTH BROS. & CO. 


198 Loomis Street 
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NEW BOOKS, ETC. 


,A Hanpsook oF AMERICAN PRIVATE 
Scuoots. 1917. Boston: Porter E. 
Sargent. S8vo.; 664 pp. 


Many parents know the feeling of helsplessnes | 
that comes over them when they are called upon 
make the important decision as to which 
private school is the best for their boy or girl. | 
There is the consideration of expense, the matter 


to 


of accessibility, questions of curriculum and 
discipline. Most of these considerations and 


questions are adequately met and answered by 
this handbook, prepared by a staff of men and 
women of broad educational experience. There 
is a critical description of schools, summer camps, 
institutions devoted to art, music, the 
and physical education; there are com- 
tables that collate and present essential 
the clearest manner. ‘The educational 
offer a special service to educators, 
various sources of school equipment 


and 
drama, 

parative 
in 
directories 


facts 


in which the 


| are classified and listed 


EVERYDAY Puysics. A Laboratory 
Manual. By John C. Packard, A.M. 
New York, Boston and Chicago: Ginn 
& Company, 1917. 4to.; 142 pp.; 
illustrated. Price, $1.00. 

The average man now enjoys comforts and 
luxuries that not many years ago were beyond | 


the dream of a king, and most of these he owes to 


mechanical devices that utilize our modern | 
knowledge of physics. Professor Packard's 
manual has applications far wider than the 


secondary-school course in physics; its 61 studies 
include familiar elements of everyday 
as the clock, the sewing machine, 
and home heating system; each study lists 
the necessary apparatus, puts salient facts sharply 
before the reader in a few introductory words, 
and states the of the exercise and the 
methods of attaining that object, with problems 
and topics for further investigation; it uses the 
young natural interest in his home 
surroundings to create and to satisfy the desire 


such 


the 


object 


reader's 


to know how such things as gas stoves, incan- 
descent lamps and electric motors work, with 
the laws and principles that make the results 
possible. The nearest approach to a royal road 


to knowledge is found in the awakened interest 
we feel when we first learn that principles we have 
hitherto regarded as abstract and academic are 
really vital the machinery of modern life; 
the author most successfully utilizes this source 
of power in his selection and handling of material. 


to 


HANDBOOK OF Suip CALCULATIONS, Con- 
STRUCTION AND OPERATION. By Charles 
H. Hughes. New York: D. Appleton & 
Company, 1917. 8vo.; 764 pp.; il- 
lustrated. Price, $5.00. 

To any who are interested in naval architecture 
and marine engineering this will prove a valuable 
compilation of practical data in concise form. 
Information as to loading and stowing of cargoes, 


maintenance, ship chartering and marine in- 
surance is given for the benefit of ship owners; 
the shipyard worker may turn to the work with 


hull construction, 
ship officers and en- 
interested in the 
boilers, pumps, con- 
the papers on con- 
sizes of materials will 
brokers. A 


confidence in questions of 
machinery and equipment; 
gineers will particularly 
machinery where 
densers, etc 
struction and the 
appeal to underwriters and freight 
section on warships describes the various classes 
with their armor and armament; the warship is 
also dealt with in references recurring throughout 
the work, under such headings as electric propul- 
sion and equipment. An effort has been made to 
include the latest marine practice and the most 
recent types of construction, not omitting the 
tanker and the submarine. It is a timely volume, 
broadly conceived, and showing excellent judg- 
ment in selection and arrangement. 


be 
section, 
, are discussed 
stowage 


Buitpinc. By Charles 
David McKay, 


Roap 
Philadelphia: 


PRACTICAL 
E. Foote. 


1917. S8vo.; 315 pp.; illustrated. Price, 
$1.25 net. 
“Practical Road Building'’ supplies a real 


demand for a work dealing in one handy volume 
with the essentials of good road construction and | 
maintenance. The first part of the monograph | 
takes up location, grades, drainage, foundations, | 
surfaces, bridges and culverts, traffic, and finance; 
the second part devotes a chapter to each kind of 
road—earth, gravel, macadam, brick or concrete 
as the case may be, the final chapter sketching 
the features of special surface roads and the modes 
of preparing and applying such materials as 
amiesite, burnt clay, asphalt, and shells. The 
information is exact and readily 
and makes available to the local official and the 
public-spirited citizen a fund of knowledge 
hitherto accessible only through scattered tech- 
nical works, papers and reports. The 
carries the endorsement of the National High- 
Association and the American Automobile 
Association. 


ways 


PractTicAL WIRELESS TELEGRAPHY. A 
Complete Text Book for Students of | 
Radio Communication. By Elmer E. 
Bucher, Instructing Engineer, Marconi 
Wireless Telegraph Co. of Americ: 
New York: Wireless Press, Inc., 1917. 
8vo.; 330 pp.; 350 illustrations. Price, 
$1.50 net. 


more thorough than is usually the case in works 
addressed to the beginner; he first gives the 








student a solid grounding in the elements of 
electricity and magnetism, thus acquainting him 
| with the principles upon which wireless functioning 


is based; in this way the student is led by easy 
| stages to a complete mastery of modern con- 
struction and operation—even to a detailed 


| knowledge of types so recently adopted that they 


life | 
the gas meter, | 


| oxygen supply is on a systematic 


understandable, | 


volume | 


rhe authors treatment of his subject is much | 


Wireless is now a vital part of the paraphernalia 


| of war, and there is an urgent call for operators ; 
The | 


} who know their business from A to Z. 
| step-by-step character of the instructions here 
offered insures the careful reader against running 


| into difficulties as he approaches the more com- 


| plex aspects of the subject, and should give him 
| a great advantage over the man who has scamped 
| the fundamentals. The numerous illustrations, 
made especially for the work, deserve a separate 
word of praise, for they constitute in themselves 
a complete exposi.ion of the machine.y of r.dio- 


telegraphy, down to its very latest developments. 


FrRaNGAIS Pour Les ErupeEs 
ScIENTIFIQUES. (Science French Course.) 
By A. G. Haltenhoff and C. Bouly. 
London and Paris: Hachette & Com- 
pany, 1917. 8vo.; 266 pp. 

This course offers a series of graduated readings 
combining the study 
short lessons in mathematics, physics, chemistry 
botany, agriculture, physiology and psychology 
are followed by questions and a brief explanation 
of the grammar involved, the whole text being 
in the French language. Students of science 
with an elementary knowledge of French will 
appreciate the aid here advanced toward an 
understanding of idioms and technical terms. 


How To MAKE 
FORMERS. By 
Published by 
N. H. 12mo.; 
Price, 65 cents. 
Alternating-current power at high pressure 

offers so many advantages that it has become a 


Cours DE 


TRANS- 
Austin. 
Hanover, 
illustrated. 


H1Gu-PRESSURE 
Prof. F. E. 

the Author at 
46 pp.; 


commercial necessity, and intimately connected 
with this form of service is that energy device 
which we rather ineptly name a _ transformer. 


Professor Austin's littke volume contains simple 
directions for designing, making, and operating 
| high-pressure transformers. There are brief 
explanations of the physical principles involved 
a consideration of copper and core losses and of 
the power factor, outlines applying to the design 
of 20,000 volt transformers with approximate 
cost of materials, and data applying to a 4,000-volt 


transformer, with many useful calculations and 

formulae. 

REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY. Vol. LI. 1916. Pub- 


lished by the Society of Chemical In- 
dustry, Broadway Chambers, West- 
minster, London, S. W., England. 
8vo.; 335 pp.; illustrated. Price, 5s. 
6d. 

So many industrial processes are today based 


upon accurate and special knowledge of chemistry 
that we must welcome the decision of the 
of Chemical Industry to publish 
of progress; they have for some time 
habit of doing this for agriculture, 
analysis, but the new annual includes 
activities not heretofore made public, such 
fuel and heating, dyeing, metallurgy, electrochem- 
istry, and sugar. These and numerous other 
materials and processes are included in the new 
series in the form of papers by accepted authorities. 
IstAND, Or The 

Waldinger. By 
Winger Pub- 
160 pp.; 


Society 
these reports 
been in the 
and 
many 


foods, 


as 


THe WIzARD oF 
Vindication of 
’. S. Winger. 
lishing Co., 
illustrated. 
The author himself designates this story 
“a pseudo-scientific novel."" In the guise 
Jules-Vernian fiction he outlines his own theories 
of matter and motion the ether. Prof. 
Waldinger, taking up abode on remote 
volcanic island, in the very crater of the 
in fact, works out these theories and practically 
demonstrates them by means of his wonderful 
vibrometer that generates, augments, diminishes 
and annuls natural forces at will. There is also 
an airship in the guise of a huge crystal ball; 
since the Professor's device can annul the power 
of gravity, it is only necessary to ascend to a 
certain height and allow the earth to present a 
revolving, panoramic view as it rolls along its 
path beneath the aviators. 


THE 
Prof. 

Chicago: 

1917. 12mo.; 


and 
his a 
volcano, 


Oxy-ACETYLENE WELDING Practice. By 
Robert J. Kehl, M.E. Chicago: Amer- 
ican Technical Society, 1917. 8vo.; 
116 pp.; illustrated. 


Oxy-acetylene apparatus is now standardized, 
and the 
automobile business has come to use this method 
of welding in so many ways that the author is 
enabled to take his examples solely from that in- 
dustry and still have his instructions and data 
applicable to almost any materials and conditions. 
The operation and care of the apparatus receives 
careful consideration and the various metals 
handled are discussed with due regard to expan- 
sion and contraction; cutting, lead-burning and 
carbon removal are included in the amply- 
illustrated explanations and the work concludes 
with tables of costs and methods of cost deter- 
mination. 
| 
| EXAMPLES IN BATTERY 
By Professor F. E. Austin, E.E., Han- 
| over, N. H. Published by the author, 
| 1917. 12mo.; 90 pp.; illustrated. Price, 


| $1.25. 


basis, 


ENGINEERING. 


In view 
and storage cells—the requirements of the 
marine is a case in point—a work on “battery 
engineering,"’ which deals less with the chemical 
aspects of the subject and more with the industrial 
applications, 
gineers. The author has even looked ahead to 
the time when our gasoline supply must fail us, 
and his suggestion of a windmill storage-battery 
system to furnish power for the farm and for 
| getting the produce to market is but one means 
of meeting the emergency. The discussion is 
in the form of lessons that state fundamental 


sub- 





tion of power. 


of French and of science; | 


| 
as | 
of | 


of the ever-increasing use of primary | 


should appeal to students and en- | 


| principles and encourage the scientific conserva- | 
| are here for the first time illustrated and described. 
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LATHES AND SMALL TOOLS 


| ForGunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in, 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co. 


Established 187, 
1999 Ruby Street 
Rockford, Ill. 


IMPROVED 
Combination Lathe 


for mechanics, model mak- 
ers, experimenters and ama- 
teurs. Hollow steel spindle. 
The foot motion is of the im- 
proved grasshopper type. 
Circular an has iron saw 
table ectly adjusted 
Guide oar slide move to and 
fro readily, and are always 
true to the saw. Slide may 
be set at an angle. 
$45, $50, $55 and $60. 

A. J. WILKINSON & CO. 
Machinery, etc. 
184-188 Washington St. 
BOSTON, MASS, 

















SOUTH BEND LATHES 


Established in 1906 


Making Lathes over 10 years 


For the Machine 
and Repair Shop 
LOW IN PRICE 
13 In. to 24 in, swing 
Straight or Gap Keds, 


Send for free catalog 
ing prices on entire In 


South Bend Lathe Works 
421 Madison St., 
South Kend, Ind, 


IPE THREADING 


Write for Catalog 
dpccritins 47 threading tools— 
hand die-stocks, ia¥3 
and combination power pi 
bolt and nipple methine. | A 
pipe cutting-off machines 
screw-plates. FREE. 


In writing mention line of work. 


The OSTER Mfg. Co. 
1967 E. Gist St., Cleveland, Ohio 





For 10c Postpaid 
Coin or Stamps 
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THE No. 51 UNIVERSAL WOOD WORKER is the 
most wonderful w working machine you have 
ever seen. 26" band saw, 8" jointer, reversible 
single spindle shaper, saw table and borer all in oo 
Ask for special catalog descrit‘ng it. Also ask for 
catalog of band saws, saw tables, 
jointers, variety wood workers, 
planers, swing saws, disk grinders 
and borers. 


THE CRESCENT MACHINE CO. 
230 Main St. , Leetonia, Ohio, U.S.A. 


All Kinds Small 
The most accuate made and prices 
reasonable. We carry a complete 
line of gears in stock for immedi- 
ate shipment Can also quote on 
special gears of all kinds. Send us 
your inquiries 


Write for Catalogue 
CHICAGO STOCK GEAR WORKS 
20 So. Fifth Ave., = Chicago 


































| Rives AUTO-PEDAL 
NEVERSLIP PADS 


Made of Live Rubber 
Attached to ANY CAR in a Minute 
Dealers: WRITE FOR TERMS 


Geo. H. Rives Mfg. Co., Inc. 
Dpt. B, 287 Woolworth Bidg., Nw York 


Models and Ex 
| pra yy ON COINE Wome 


E. v. BAILLARD ‘CO. 24 Frankfort St., N. Y. 


| MODELS ' CHICAGO MODEL WORKS 


9 6 WMADSINS0? 
[ESTABLISHED 166 ps: 


Full 
Set 














xperimental Work 
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MECHANIOAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT MACHINE WORK 


THE BRIDGEPORT CHAIN CO. 


Specialists in Small Wire Shapes &FlatStampings 
Pe nin Conn. 
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“Red Devil” Combination Plier No. 700 


The Handy Man Around the Tool Shop 


| 7 useful tools in 1—reamer, screw 
driver, burner grip, flat-nose, side 
| / cutting pliers, two-button cutters. 
Made from drop-forged steel. From 
dealers or from us for $1.30, 7- inch 


size. Tool circulars free. 


SMITH & HEMENWAY CO., Inc. 
| 98 Coit Street Irvington, N. J. 
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~~ NOTICE TO READER 


hands diers or 
at the front. ay 4 WRAPPING—NO OS ead 
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When you finish reading this magazine, place a one-cent 
notice, hand same to any postal employee, | 
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THE BATTLE OF MUD IN FLANDERS: BRINGING UP BRITISH SUPPLIES UNDER DIFFICULTIES [See page 341] 
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Concrete Roadway Intersection at Fort Sheridan, Minois. Built for Permanence by the 
" United States Government. 








Merging Country Roads 
Into Nation Wide System 


ITTLE stretches of improved road here 


| 
i 
and there in your county won’t get 


you far. To be of greatest benefit, 
your road improvements should be planned 
to make road systems. 


| 
When roads everywhere are built of 


concrete, you can get anywhere any 


lime, regardless of season or weather. | 





truth. They are build- 
ing complete systems 
of concrete roads— 
roads that outlive the 
bond issue which made 
them possible. These 
concrete road systems 
are built on carefully selected routes to connect the 
towns and serve the rural districts. 1f more of such 
systems existed today there would be less congestion 
on our railroads. 





Puiling ON a concrete road with a heavy load 
1s easier than pulling AGAINST an earth 
voad with a light road—and it pays better. 


Concrete Roads Are Not a Luxury 


Practically all of the materials necessary for con- 
crete road building are on the job or near it, First 
cost is reasonable, maintenance is negligible. They 
soon earn enough in the savings they produce through 
low upkeep cost, less wear and tear on vehicles, time 
saved between objective points, and larger loads, to pay their 
cost. They are good, profit-earning roads for years after paid for. 


Concrete roads pre- 
vent many kinds of waste 
— waste of road funds — : 


waste of perishable products. ; : 


They permit quick distribu- 
tion to market centers. And 
It takes much less power to get over this concrete 


with greater agricultural pro- 
duction we must have more 
dependable highways for 
motor transportation to make 
up in part for the inability 

of railroads to meet the demands which 





money, whether you feed a team or buy gasoline. 





CONCRETE ROADS 
Their Advantages 


No Mad—No Dust 
No Ruts—No Holes 
No Slipping 

No Shidding 

Easy Hauling 
Smooth Riding 

Long Life—Safety 
Always ready for use 
Low Maintenance 
Moderate Cost 


placing upon them. 


Be sure you know what a con- 
crete road is. Concrete is made of 


crushed stone, and water. 
durable, rigid and unyielding. 
is the material used in building concrete 








great solidity and strength. 





Write for a free copy of Bulletin 136 


PORTLAND CEMENT ASSOCIATION 


Offices at 





ATLANTA DALLAS KANSAS CITY PITTSBURGH SEATTLE 
CHICAGO DENVER MILWAUKEE SALT LAKE CITY WASHINGTON, D. C. 
INDIANAPOLIS MINNEAPOLIS NEW YORK SAN FRANCISCO 


CONCRETE FOR PER 





Many communities li 
are now awake to this 
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than it does on any other type—and power costs | 


speeded up industry for war needs are i 


portland cement, sand and pebbles or i 
It is hard and ] 


Concrete i 


dams, factories, bridges, and big engineer- li 
ing works like the Panama Canal requiring } 




















Liberty War Number 


of the 


ScIENTIFIC AMERICAN 


DECEMBER 1, 1917 


Never before has so gigantic a task confronted this nation. 
Out of our great peace-loving country, with its modest little army 
which on paper compared favorably with that of Belgium, we 
are endeavoring to construct, in a single year, a huge military 
machine that will play a leading roll among the most powerful 
forces of war that the world has ever seen. What this means is 
too much for any but a man of military training to grasp. 

Considerably more than half the year has passed and in the 
meantime what has been accomplished? With the object lesson 
of Europe before us, no one is foolish enough to believe that an 
army of a million men can he raised overnight, and yet the public, 
unaccustomed to military affairs, is impatient to know what 
progress our leaders are making. This the SclENTIFIC AMERICAN 
will undertake to tell in a special War Number. 


Growth of our Army 


By means of graphic comparisons the development of the 
United States Army from a pygmy into a giant will be portrayed 
in an impressive manner. There will be an article telling of the 
organization of our army and how it differs from European or- 
ganizations. This will also show what an immense amount of 
detail is involved in keeping such an army supplied with food 
and ammunition. 


The Cantonments 


With all the experience of our Allies at our disposal we are 
going about the training of the National Army in a very thorough 
and methodical way. The organization for our cantonments and 
the immense amount of labor involved in constructing these 
training camps form a most important chapter in American his- 
tory of the present war. 


Our New Rifle 


The American Army is to be equipped with a new rifle known 
as the “U. S. Rifle, Model 1917.” It is based on the new British 
rifle but has been modified to use .30 ammunition. The dif- 
ference between this arm and the one heretofore used by our army 
is very ably discussed by a rifle expert. 


War in the Sky 
In the field of Aviation the United States expects to spend 


six hundred and forty million dollars—a most important part. 
Progress in aeronautics is so rapid that although the SciENTIFIC 
AMERICAN devoted its issue of October 6th largely to this subject, 
there will be much that is new to be told in the December Ist issue. 


The New U. S. Navy 


Never before has the world seen so large an appropriation 
for naval construction as that which has been authorized his 
year. Just what is to be done with this appropriation and how 
it will effect the standing of our Navy among those of other na- 
tions, will be told in a special article. Despite the fact that this 
war must be won on land it is of utmost importance that the seas 
be kept open in order to supply our armies abroad. This is the 
task which has been set out for the Navy. Every patriotic 
American should make himself acquainted with the present 
development of the United States Navy. 


Building the Navy Ashore 


Aside from the actual construction of ships much work has 
been done in preparing yards and docks to accommodate our 
new naval growth. This is a feature of naval work that is often 
overlooked. An able article on the subject will be published in 
this special number. 

In addition to the foregoing articles there will be important 
ones on the wonderful development of our merchant marine; on 
the part that we shall play in Red Cross work and on various 
other features of the great war in which America is directly con- 
cerned. 

Aside from the military and naval articles, there will be the 
usual pages devoted to progress in scientific, mechanical and in- 
dustrial developments of the day. 









































